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Disclaimer 
There are risks associated with automotive repairs. The ability to make repairs depends on the individual's skill, experience and proper tools. Individuals should 
act with due care and acknowledge and assume the risk of performing automotive repairs. 

The purpose of this manual is to provide comprehensive, useful and accessible automotive repair information, to help you get the best value from your 


vehicle. However, this manual is not a substitute for a professional certified technician or mechanic. 

This repair manual is produced by a third party and is not associated with an individual vehicle manufacturer. If there is any doubt or discrepancy between 
this manual and the owner’s manual or the factory service manual, please refer to the factory service manual or seek assistance from a professional certified 
technician or mechanic. 

Even though we have prepared this manual with extreme care and every attempt is made to ensure that the information in this manual is correct, neither the 
publisher nor the author can accept responsibility for loss, damage or injury caused by any errors in, or omissions from, the information given. 
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»« Introduction 


The VW T4 Transporter covered by this 
manual was introduced in the UK in December 
1990 and continued in production until July 
2003. The range was facelifted in May 1996 
with significant mechanical revisions also 
incorporated. Seemingly innumerable variations 
of body types and styles were available, in 
either short or long wheelbase configuration. 

The Transporter was available with 1.9, 2.4 
and 2.5 litre diesel engines, in a wide range 
of power outputs. 1.8, 2.0, 2.5, and 2.8 litre 
petrol engines were also available but are not 
covered by this manual. 1.9 litre diesel engines 
were of 4-cylinder SOHC 8-valve configuration 
with indirect diesel injection and were either 
normally-aspirated or turbocharged. 2.4 and 2.5 
litre engines were of 5-cylinder SOHC 10-valve 
configuration. 2.4 litre engines utilised indirect 
diesel injection and were all normally-aspirated. 
2.5 litre engines utilised direct diesel injection 
and were all turbocharged. A 5-speed manual 
transmission was fitted as standard equipment 


with a 4-speed automatic transmission being 
optionally available. The engine was mounted 
transversely at the front of the vehicle with the 
transmission mounted on the left-hand side. All 
models are of front-wheel drive configuration (a 
4-wheel drive version was also available but is 
not covered by this manual). 

The front suspension is fully independent 
using upper and lower transverse wishbones, 
torsion bars, telescopic shock absorbers and 
an anti-roll bar. The rear suspension is also 
fully independent by means of trailing arms, 
coil springs and telescopic shock absorbers. 
An anti-roll bar is fitted to certain versions. 

The dual-circuit, servo-assisted braking 
system has discs at the front and self- 
adjusting drum brakes at the rear on vehicles 
produced up to May 1996. On later models, 
disc brakes are fitted at the front and rear. 
ABS, and on later models, traction control 
are optionally available, for extra safety when 
braking in emergency situations. 
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A wide range of standard and optional 
equipment is available within the Transporter 
range, including power steering, air 
conditioning, remote central locking, electric 
windows, electronic engine immobiliser and 
supplemental restraint systems. 

For the home mechanic, the Transporter is 
a relatively straightforward vehicle to maintain, 
and most of the items requiring frequent 
attention are easily accessible. 


Your VW Transporter Manual 


The aim of this manual is to help you get 
the best value from your vehicle. It can do 
so in several ways. It can help you decide 
what work must be done (even should you 
choose to get it done by a garage). It will also 
provide information on routine maintenance 
and servicing, and give a logical course of 
action and diagnosis when random faults 
occur. However, it is hoped that you will use 
the manual by tackling the work yourself. 
On simpler jobs it may even be quicker than 
booking the vehicle into a garage and going 
there twice, to leave and collect it. Perhaps 
most important, a lot of money can be saved 
by avoiding the costs a garage must charge to 
cover its labour and overheads. 

The manual has drawings and descriptions 
to show the function of the various components 
so that their layout can be understood. Tasks 
are described and photographed in a clear 
step-by-step sequence. 

References to the 'left' and 'right' of the 
vehicle are in the sense of a person in the 
driver's seat facing forward. 


Project vehicles 

The main vehicle used in the preparation 
of this manual, and which appears in many 
of the photographic sequences, was a 
VW Transporter van with a 2.5 litre engine. 
Additional work was carried out on a 
Transporter van with a 2.4 litre engine. 
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Safety First! о-5 


Working on your vehicle can be dangerous. 
This page shows just some of the potential 
risks and hazards, with the aim of creating a 
safety-conscious attitude. 


General hazards 


Scalding 


* Don't remove the radiator or expansion tank 
cap while the engine is hot. 

* Engine oil, transmission fluid or power 
steering fluid may also be dangerously hot if 
the engine has recently been running. 


Burning 


* Beware of burns from the exhaust system 
and from any part of the engine. Brake 
discs and drums can also be extremely hot 
immediately after use. 


Crushing А 


• When working under or near 
a raised vehicle, always 
supplement the jack 
with axle stands, 
or use drive-on 


ramps. 
Never venture еше _ ae 

2 - Irc ilL 
underavehicle (((с ps 


which is only 
supported by 
a jack. 

* Take care if loosening or tightening high- 
torque nuts when the vehicle is on stands. 
Initial loosening and final tightening should be 
done with the wheels on the ground. 

Fire 

* Fuel is highly flammable; fuel vapour is 
explosive. 

* Don't let fuel spill onto a hot engine. 

“ Do not smoke or allow naked lights 
(including pilot lights) anywhere near a 
vehicle being worked on. Also beware of 
creating sparks (electrically or by use of 
tools). 

* Fuel vapour is heavier than air, so don’t work 
on the fuel system with the vehicle over an 
inspection pit. 

* Another cause of fire is an electrical overload 
or short-circuit. Take care when repairing or 
modifying the vehicle wiring. 

* Keep a fire extinguisher handy, of a type 
suitable for use on fuel and electrical fires. 


Electric shock 


* Ignition HT and 
Xenon headlight 
voltages can 
be dangerous, 
especially to 
people with г 
heart problems “< 
or a pacemaker. 
Don't work on or 
near these systems 
with the engine 
running or the ignition 
switched on. 


* Mains voltage is also dangerous. Make 
sure that any mains-operated equipment is 
correctly earthed. Mains power points should 
be protected by a residual current device 
(RCD) circuit breaker. 


Fume or gas intoxication 


* Exhaust fumes are 
poisonous; they Ñ 
can contain carbon 
monoxide, which is 
rapidly fatal if inhaled. 
Never run the engine % 
in a confined space 
such as a garage 
with the doors shut. 

* Fuel vapour is also 
poisonous, as are the 
vapours from some cleaning solvents and 
paint thinners. 


Poisonous or irritant substances 


* Avoid skin contact with battery acid and 
with any fuel, fluid or lubricant, especially 
antifreeze, brake hydraulic fluid and Diesel 
fuel. Don't syphon them by mouth. If such a 
substance is swallowed or gets into the eyes, 
seek medical advice. 

* Prolonged contact with used engine oil 
can cause skin cancer. Wear gloves or use 
a barrier cream if necessary. Change out of 
oil-soaked clothes and do not keep oily rags 
in your pocket. 

* Air conditioning refrigerant forms a 
poisonous gas if exposed to a naked flame 
(including a cigarette). It can also cause skin 
burns on contact. 


Asbestos 


* Asbestos dust can cause cancer if inhaled 
or swallowed. Asbestos may be found in 
gaskets and in brake and clutch linings. 
When dealing with such components it is 
safest to assume that they contain asbestos. 


Remember... 


DO 


* Do use eye protection when using power 
tools, and when working under the vehicle. 


* Do wear gloves or use barrier cream to 
protect your hands when necessary. 


* Do get someone to check periodically 
that all is well when working alone on the 
vehicle. 


* Do keep loose clothing and long hair well 
out of the way of moving mechanical parts. 


* Do remove rings, wristwatch etc, before 
working on the vehicle - especially the 
electrical system. 


* Do ensure that any lifting or jacking 
equipment has a safe working load rating 
adequate for the job. 


Special hazards 


Hydrofluoric acid 


* This extremely corrosive acid is formed 
when certain types of synthetic rubber, found 
in some O-rings, oil seals, fuel hoses etc, 
are exposed to temperatures above 4000C. 
The rubber changes into a charred or sticky 
substance containing the acid. Once formed, 
the acid remains dangerous for years. If it gets 
onto the skin, it may be necessary to amputate 
the limb concerned. 

* When dealing with a vehicle which has 
suffered a fire, or with components salvaged 
from such a vehicle, wear protective gloves 
and discard them after use. 


The battery 


* Batteries contain sulphuric acid, which 
attacks clothing, eyes and skin. Take care 
when topping-up or carrying the battery. 

* The hydrogen gas given off by the battery 
is highly explosive. Never cause a spark 
or allow a naked light nearby. Be careful 
when connecting and disconnecting battery 
chargers or jump leads. 


Air bags 
* Air bags can cause injury if they go off 
accidentally. Take care when removing the 


steering wheel and trim panels. Special 
storage instructions may apply. 


Diesel injection equipment 


* Diesel injection pumps supply fuel at very 
high pressure. Take care when working on the 


fuel injectors and fuel pipes. 
A face or any other part of the body 
to injector spray; the fuel can 


penetrate the skin with potentially fatal 
results, 


Warning: Never expose the hands, 


DON'T 

* Don't attempt to lift a heavy component 
which may be beyond your capability — get 
assistance. 


* Don't rush to finish a job, or take unverified 
short cuts. 


* Don't use ill-fitting tools which may slip 
and cause injury. 


* Don't leave tools or parts lying around 
where someone can trip over them. Mop up 
oil and fuel spills at once. 


* Don't allow children or pets to play in or 
near a vehicle being worked on. 


па with common roadside emergencies and breakdowns. You will find more 


wW 


= back of the manual, and repair information in the main chapters. 


If your vehicle won't start and If your vehicle won't start 


the starter motor doesn’t turn even though the starter 
it's а model with automatic transmission, make sure the selector motor turns as normal 


ever is in 'P' or 'N'. 
Open the bonnet and make sure that the battery terminals are 
clean and tight. 


Is there fuel in the tank? 
Is there moisture on electrical components under the bonnet? 


LII 


1 Switch on the headlights and try to start the engine. If the Switch off the ignition, then wipe off any obvious dampness with 
headlights go very dim when you're trying to start, the battery is a dry cloth. Spray a water-repellent aerosol product (WD-40 or 
probably flat. Get out of trouble by jump starting (see next page) equivalent) on engine and fuel system electrical connectors like 
using a friend's car. those shown in the photos. 


wm 
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Check all multi-plugs and wiring Check that all fuses are still in good 


Check the security and condition of the 
condition and none have blown. 


battery connections. connectors for security. 


Check that electrical connections are secure (with the ignition switched off) and spray them with 
a water-dispersant spray like WD-40 if you suspect a problem due to damp. 


Jump starting will get you out 
° 
HINT) whatever made the battery до 
flat in the first place. There are 
three possibilities: 
The battery has been drained by 


repeated attempts to start, or by 
leaving the lights on. 


The charging system is not working 

properly (alternator drivebelt slack 
or broken, alternator wiring fault or 
alternator itself faulty). 


The battery itself is at fault 


(electrolyte low, or battery worn out). 


235 A Ta Ee 


to the positive (-) terminal of the flat 
battery. 


of trouble, but you must correct 


Connect one end of the red jump lead 


When jump-starting a car, observe the 


following precautions: 


4 Before connecting the booster 
battery, make sure that the ignition is 
switched off. 


Caution: Remove the key in case the 
central locking engages when the 
jump leads are connected 


4 Ensure that all electrical equipment 
(lights, heater, wipers, etc) is 
switched off. 

4 Таке note of any special precautions 
printed on the battery case. 

4 Make sure that the booster battery is 
the same voltage as the discharged 
one in the vehicle. 


Connect the other end of th 
lead to the positive (+) terminal of the 
booster battery. 


Roadside repairs оғ 
Jump starting 


4 If the battery is being jump-started 
from the battery in another vehicle, 
the two vehicles MUST NOT TOUCH 
each other. 


X Маке sure that the transmission is 
in neutral (or PARK, in the case of 
automatic transmission). 


false economy, as they often do 
HiNT not pass enough current to 

start large capacity or diesel 

engines. They can also get hot. 


P. ы — me 
Connect one end of the black jump lead 
to the negative (-) terminal of the booster 


Conne 

lead to a bolt or bracket on the engine, 
well away from the battery, on the vehicle 
to be started. 


Make sure that the jump leads will 

not come into contact with the fan, 
drive-belts or other moving parts of the 
engine. 


Start the engine using the booster 
battery and run it at idle speed for a 
minimum of three minutes. Disconnect 
the jump leads in the reverse order of 
connection. 


ов Roadside repairs 
Wheel changing 


Warning: Do not change a wheel in a situation where you risk being hit by other traffic. On busy roads, try to stop in a lay-by or 
a gateway. Be wary of passing traffic while changing the wheel - it is easy to become distracted by the job in hand. 


Preparation 
[Г] When a puncture occurs, stop as soonas ! | If you have one, use a warning triangle to |! Chock the wheel diagonally opposite the 
it is safe to do so. alert other drivers of your presence. one being removed — a couple of large 
1 Park on firm level ground, if possible, and ! | Apply the handbrake and engage first stones will do for this. 
well out of the way of other traffic. or reverse gear (or P on models with an [] If the ground is soft, use a flat piece of 
[] Use hazard warning lights if necessary. automatic transmission). wood to spread the load under the jack. 
Changing the wheel 


On Van and Caravelle models, the jack, wheelbrace and vehicle Depending on vehicle model, the spare whee is stored at the rear 


tools are located in a stowage compartment at the rear left of the of the passenger compartment, on an exterior bracket mounted at 
luggage compartment. On some models it may be necessary to the rear of the vehicle, or under the rear of the vehicle. If the spare 


take off a removable cover for access. On Chassis cab models, the wheel is mounted under the rear of the vehicle, slacken the folding 
jack, wheelbrace and vehicle tools are located either under the rear bracket safety bolt (arrowed) until it turns freely. 

seat or behind the driver's seat Release the catches and remove the 

stowage compartment cover, then unclip the retaining straps and 

remove the jack, handle and wheelbrace. 


Undo the folding bracket retaining bolt and allow the bracket to Insert the flat end т the wheelbrac into the guide on the folding 
rest on the safety bolt. bracket, up to the stop. Grasp the wheelbrace firmly, lift it slightly 
and move it to the right until the elongated hole slips over the 
safety bolt. Lower the folding bracket to the ground. Lift the spare 

wheel out of the folding bracket. 


г 


Roadside repairs oo 
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Where applicable, prise off the wheel bolt covers or wheel trim, 
using the flat end of the wheelbrace, for access to the wheel bolts. 
Slacken each wheel bolt by half a turn. 


Ch Wo o" US 


| Engage the head of the jack with the jacking point and turn the 
jack handle clockwise until the wheel is raised clear of the ground. 
Unscrew the wheel bolts and remove the wheel. 
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Position the jack under the jacking point nearest the punctured 
wheel. On Van and Caravelle models, the jacking points are 
indicated by depressions in the side sills just to the rear of the front 


wheels and just to the front of the rear wheels. On Chassis cab models, 
the front jacking points are indicated by depressions in the side sills 
just to the rear of the front wheels. The rear jacking points are indicated 
by a triangular mark under the mounting for the trailing arms. 


Fit the spare wheel and screw on the bolts. Lightly tighten the bolts 
with the wheelbrace. Lower the vehicle to the ground and fully 
tighten the wheel bolts in a diagonal sequence. Refit the wheel bolt 
covers or wheel trim, as applicable. 


Finally... 


Remove the wheel chocks. 

Secure the punctured wheel back in or under the vehicle, then 
stow the jack and tools in the stowage compartment. 

Check the tyre pressure on the wheel just fitted. If it is low, or if 
you don't have a pressure gauge with you, drive slowly to the next 
garage and inflate the tyre to the correct pressure. 

Have the damaged tyre or wheel repaired as soon as possible, or 
another puncture will leave you stranded. 

Where applicable, don't leave the spare wheel folding bracket 
empty and unsecured - it could drop onto the ground while the 
vehicle is moving. 

Have the wheel bolts tightened to the correct torque (see 
Chapter 10) at the earliest opportunity. 


0o10 Roadside repairs 


Identifying leaks 


Puddles on the garage floor or drive, 
or obvious wetness under the bonnet or 
underneath the car, suggest a leak that 
needs investigating. It can sometimes be 
difficult to decide where the leak is coming 
from, especially if an engine undershield is 
fitted. Leaking oil or fluid can also be blown 
rearwards by the passage of air under the car, 
giving a false impression of where the problem 
lies. 


de 


Engine oil may leak from the drain plug... 


Antifreeze 


Leaking antifreeze often leaves a crystalline 
deposit like this. 


Towing 


When all else fails, you may find yourself 
having to get a tow home - or of course 
you may be helping somebody else. 
Long-distance recovery should only be 
done by a garage or breakdown service. For 
shorter distances, DIY towing using another 
vehicle is easy enough, but observe the 
following points: 

|Use a proper tow-rope - they are not 
expensive. The vehicle being towed must 
display an ON TOW sign in its rear window. 

Always turn the ignition key to the 'on' 
position when the vehicle is being towed, 


Warning: Most automotive oils 
and fluids are poisonous. Wash 
them off skin, and change out of 
contaminated clothing, without 
delay. 


A 


IN 


A leak occurring at a wheel is almost 
certainly brake fluid. 


so that the steering lock is released, and the 
direction indicator and brake lights work. 

| ]Only attach the tow-rope to the towing eyes 
located below the front and rear bumpers. 

|. Before being towed, release the handbrake 
and select neutral on the transmission. 

On models with automatic transmission, 
special precautions apply. If in doubt, do not 
tow, or transmission damage may result. 

|Note that greater-than-usual pedal pressure 
will be required to operate the brakes, since 
the vacuum servo unit is only operational with 
the engine running. 


PIN ac) Тһе smell of a fluid leaking mnl 

the vehicle may provide a clue 
HiNT to what's leaking. Some fluids 

are distinctively coloured. It 
may help to remove the engine undershield, 
clean the vehicle carefully and to park it 
over some clean paper overnight as an aid 
to locating the source of the leak. 
Remember that some leaks may only 
occur while the engine is running. 


Gearbox oil 


SUE 


Gearbox oil can leak from the seals at the 
inboard ends of the driveshafts. 


Power steering fluid may leak from the pipe 
connectors on the steering rack. 


|. ]On models with power steering, greater- 
than-usual steering effort will also be 
required. 

The driver of the vehicle being towed must 
keep the tow-rope taut at all times to avoid 
snatching. 

Make sure that both drivers know the route 
before setting off. 
| jOnly drive at moderate speeds and keep the 
distance towed to a minimum. Drive smoothly 
and allow plenty of time for slowing down at 
junctions. 


Introduction 


There are some very simple checks which 
need only take a few minutes to carry out, but 
which could save you a lot of inconvenience 
and expense. 

These checks require no great skill or special 
tools, and the small amount of time they take 
to perform could prove to be very well spent, 
for example: 


|. ]Keeping an eye on tyre condition and 
pressures, will not only help to stop them 
wearing out prematurely, but could also save 
your life. 

|_|Many breakdowns are caused by electrical 
problems. Battery-related faults are particularly 
common, and a quick check on a regular basis 
will often prevent the majority of these. 


Underbonnet check points 


Weekly checks o-:: 


[ ]If your vehicle develops a brake fluid leak, 
the first time you might know about it is when 
your brakes don't work properly. Checking the 
level regularly will give advance warning of 
this kind of problem. 

[ If the oil or coolant levels run low, the cost 
of repairing any engine damage will be far 
greater than fixing the leak, for example. 


«42.5 litre models 
(others similar) 


1 Engine oil level dipstick 
2. Engine oil filler cap 


3 Coolant reservoir 
(expansion tank) 


4 Brake and clutch fluid 
reservoir 


5 Power steering fluid 
reservoir 


6 Screen washer fluid 
reservoir 


7 Battery 


0.12 Weekly checks 
Engine oil level 


Before you start 

и Make sure that the vehicle is on level 
ground. 

и Check the oil level before the vehicle is 
driven, or at least 10 minutes after the engine 
has been switched off. 


"TUN If the oil is checked 
immediately after driving the 
HiNT vehicle, some of the oil will 


remain ín the upper engine 
components, resulting in an inaccurate 
reading on the dipstick. 


The correct oil 


Modern engines place great demands on 
their oil. It is very important that the correct 
oil for your vehicle is used (see Lubricants and 
fluids). н 


Үеһісіе саге 


€ If you have to add ой frequently, you should 
check whether you have any oil leaks. Place 
some clean paper under the vehicle overnight, 
and check for stains in the morning. If there 
are no leaks, then the engine may be burning 
oil. 

@ Always maintain the level in the dipstick’s 
cross-hatched area (see photo 3). If the level 
is too low severe engine damage may occur. 
Oil seal failure may result if the engine is 
overfilled by adding too much oil. 


Coolant level 


Warning: Do not attempt to 
A remove the expansion tank 
pressure cap when the engine is 
hot, as there is a very great risk 
of scalding. Do not leave open 


containers of coolant about, as it 
is poisonous. 


a 


The coolant level varies with the 
temperature of the engine, and is visible 
through the expansion tank. When the 
engine is cold, the coolant level should be 
between the MAX and MIN marks on the side 
of the tank. When the engine is hot, the level 
may rise slightly above the MAX mark. 


4 " EX. 


The dipstick is brightly coloured for easy 
identification (see Underbonnet check 
points on page 0*11 for exact location). 
Withdraw the dipstick. 


Note the oil level on the end of the 

dipstick; it should be in the cross-hatched 

area - never above the 'MAX' line or 
below the 'MIN' line. If topping-up is required 
(only if the level is between the cross-hatched 
area and the 'MIN' line, or below) add no more 
than 0.5 litre of oil at a time. 


Vehicle care 


€ Adding coolant should not be necessary 
on a regular basis. If frequent topping-up is 
required, it is likely there is a leak. Check the 
radiator, all hoses and joint faces for signs of 
staining or wetness, and rectify as necessary. 


If topping-up is necessary, wait until 

the engine is cold. Slowly unscrew the 

expansion tank cap, to release any 
pressure present in the cooling system, and 
remove it. 


Using a clean rag or paper towel remove 
all oil from the dipstick. Insert the clean 
dipstick into the tube as far as it will go, 
then withdraw it again. 


Oil is added through the filler cap. 

Unscrew the cap and top-up the level. 

A funnel may help to reduce spillage. 
Add the oil slowly, checking the level on the 
dipstick frequently. Avoid overfilling (see 
Vehicle Care). 


ФІ is important that antifreeze is used іп 
the cooling system all year round, not just 
during the winter months. Don't top up with 
water alone, as the antifreeze will become too 
diluted. 


Add a mixture of water and antifreeze to 
the expansion tank until the coolant level 
is halfway between the level marks. Refit 
the cap and tighten it securely. 


Brake and clutch fluid level 


Note: А// models have а hydraulically-operated 
clutch, which uses the same fluid as the 
braking system. 


Warning: 
* Hydraulic can harm your eyes 


and damage painted surfaces, 
so use extreme caution when 
handling and pouring it. 

* Do not use fluid that has been 
standing open for some time, as 
it absorbs moisture from the air, 
which can cause a dangerous loss 
of braking effectiveness. 


| PINs) Маке sure that your vehicle 
| is on level ground. 
| HINT The fluid level in the reservoir 


will drop slightly as the brake 
| pads/shoes wear down, but the fluid 
| level must never be allowed to drop 
| below the MIN mark. 


Safety first! 


© if the reservoir requires repeated topping-up 
this is an indication of a fluid leak somewhere 
in the system, which should be investigated 
immediately. 

© if a leak is suspected, the vehicle should not 
be driven until the braking system has been 
checked. Never take any risks where brakes 
are concerned. 


The MAX and MIN marks are indicated 
on the side of the reservoir. The fluid level 


must be kept between the marks at all 
times. 


Unscrew the reservoir cap and remove 
it. Inspect the reservoir, if the fluid is dirty 
the hydraulic system should be drained 
and refilled (see Chapter 1, Section 24). 


Power steering fluid level 


Before you start 


V Park the vehicle on level ground. 
и Set the steering wheel straight-ahead. 
v The engine should be turned off. 


The reservoir is mounted at the 

front right-hand side of the engine 

compartment. The fluid level can be 
viewed through the reservoir body and should 
be between the MIN and MAX marks when 
the engine is cold. 


и For the check to be accurate, the steering 
must not be turned once the engine has been 
stopped. 


If topping-up is necessary, first wipe clean 
the area around the filler cap to prevent 
dirt entering the system. Unscrew the 
reservoir cap. 
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If topping-up is necessary, first wipe clean 
the area around the filler cap to prevent 
dirt entering the hydraulic system. 


5325 8 y pe 


Carefully add fluid, taking care not to spill 
it onto the surrounding components. Use 
only the specified fluid; mixing different 
types can cause damage to the system. After 
topping-up to the correct level, securely refit 
the cap and wipe off any spilt fluid. 


Safety first! 


€ The need for frequent topping-up indicates 
a leak, which should be investigated 
immediately. 


When topping-up, use the specified type 
of fluid and do not overfill the reservoir. 
When the level is correct, securely refit 
the cap. 


ean during bad weather, they 
nt the washer system freezing in 
old weather — which is when you are likely to 
eed it most. Don't top up using plain water, 
as the screenwash will become diluted, and 
will freeze in cold weather. 


А 


aa 


Warning: On no account use 
engine coolant antifreeze in the 
screen washer system - this 
could discolour or damage the 
paintwork. 


The reservoir for the washer systems is 
located on the front right-hand side of 
the engine compartment. If topping-up is 
necessary, open the filler cap. 


When topping-up the reservoir a 
screenwash additive should be added 
in the quantities recommended on the 
bottle. 


Wiper blades 


@ Only fit good-quality wiper blades. 

@ When removing an old wiper blade, note 
how it is fitted. Fitting new blades can 
sometimes be tricky, and noting how the old 
blade came off can save time. 

€ While the wiper blade is removed, take care 
not to knock the wiper arm from its locked 
position, or it could strike the glass. 

@ Offer the new blade into position the same 
way round as the old one. Ensure that it clicks 
home securely, otherwise it may come off in 
use, damaging the glass. 


"WW If smearing is still a problem 


HiNT 


despite fitting new wiper 
blades, try cleaning the 
glass with neat screenwash 
additive or methylated spirit. 


Check the condition of the wiper blades; 

if they are cracked or show any signs of 

deterioration, or if the glass swept area is 
smeared, renew them. Wiper blades should 
be renewed annually. 


To remove a windscreen wiper blade, pull 

the arm fully away from the windscreen 

until it locks. Swivel the blade through 
90°, then depress the locking tab (arrowed) 
and push the blade down the arm. 


Detach the blade from the end fitting on 
the arm. When fitting the new blade, make 
sure that the blade locks securely into 
the arm, and that the blade is orientated 
correctly. 


Don't forget to check the rear wiper 
blade(s) as well (where applicable) which 
are removed in the same way. 


есі 
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Tyre condition and pressure 


Н is very important that tyres are in good 
condition, and at the correct pressure - having 
а tyre failure at any speed is highly dangerous. 

Tyre wear is influenced by driving style - harsh 
braking and acceleration, or fast cornering, will 
all produce more rapid tyre wear. As a general 
rule, the front tyres wear out faster than the 
rears. Interchanging the tyres from front to rear 
"rotating" the tyres) may result in more even 
wear. However, if this is completely effective, 
you may have the expense of replacing all four 
tyres at once! 

Remove any nails or stones embedded in the 
tread before they penetrate the tyre to cause 
deflation. If removal of a nail does reveal that 


Da = Gi 
1 Tread Depth - visual check 
The original tyres have tread wear safety 
bands (B), which will appear when the tread 
depth reaches approximately 1.6 mm. The 
band positions are indicated by a triangular 
mark on the tyre sidewall (A). 


the tyre has been punctured, refit the nail so 
that its point of penetration is marked. Then 
immediately change the wheel, and have the 
tyre repaired by a tyre dealer. 

Regularly check the tyres for damage in 
the form of cuts or bulges, especially in the 
sidewalls. Periodically remove the wheels, 
and clean any dirt or mud from the inside and 
outside surfaces. Examine the wheel rims for 
signs of rusting, corrosion or other damage. 
Light alloy wheels are easily damaged by 
“kerbing” whilst parking; steel wheels may 
also become dented or buckled. A new wheel 
is very often the only way to overcome severe 
damage. 


with a simple, inexpensive device known as a 
tread depth indicator gauge. 


Tyre tread wear patterns 


Underinflation (wear on both sides) 
Under-inflation will cause overheating of the 
tyre, because the tyre will flex too much, and 
the tread will not sit correctly on the road 
surface. This will cause a loss of grip and 
excessive wear, not to mention the danger of 
sudden tyre failure due to heat build-up. 
Check and adjust pressures 

Incorrect wheel camber (wear on one side) 
Repair or renew suspension parts 

Hard cornering 

Reduce speed! 


„я. as. 


Centre Wear 


Overinflation 

Over-inflation will cause rapid wear of the 
centre part of the tyre tread, coupled with 
reduced grip, harsher ride, and the danger of 
shock damage occurring in the tyre casing. 
Check and adjust pressures 


If you sometimes have to inflate your car's tyres 
to the higher pressures specified for maximum 
load or sustained high speed, don’t forget to 
reduce the pressures to normal afterwards. 
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New tyres should be balanced when they 
are fitted, but it may become necessary to 
re-balance them as they wear, or if the balance 
weights fitted to the wheel rim should fall off. 
Unbalanced tyres will wear more quickly, as 
will the steering and suspension components. 
Wheel imbalance is normally signified by 
vibration, particularly at a certain speed 
(typically around 50 mph). If this vibration is 
felt only through the steering, then it is likely 
that just the front wheels need balancing. If, 
however, the vibration is felt through the whole 
car, the rear wheels could be out of balance. 
Wheel balancing should be carried out by a 
tyre dealer or garage. 


1- ae i 

3 Tyre Pressure Check 
Check the tyre pressures regularly with 
the tyres cold. Do not adjust the tyre pressures 


immediately after the vehicle has been used, 
or an inaccurate setting will result. 


“7 


Uneven Wear 


Front tyres may wear unevenly as a result of 
wheel misalignment. Most tyre dealers and 
garages can check and adjust the wheel 
alignment (or "tracking") for a modest charge. 
Incorrect camber or castor 

Repair or renew suspension parts 
Malfunctioning suspension 

Repair or renew suspension parts 
Unbalanced wheel 

Balance tyres 

Incorrect toe setting 

Adjust front wheel alignment 

Note: The feathered edge of the tread which 
typifies toe wear is best checked by feel. 
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Battery 


Caution: Before carrying out any work on 
the vehicle battery, read the precautions 
given in ‘Safety first!’ at the start of this 
manual. If the battery is to be disconnected, 
refer to ‘Disconnecting the battery’ before 
proceeding. 

и Make sure that the battery tray is іп 
good condition, and that the clamp is tight. 
Corrosion on the tray, retaining clamp and the 
battery itself can be removed with a solution 
of water and baking soda. Thoroughly rinse 
all cleaned areas with water. Any metal parts 
damaged by corrosion should be covered with 
a zinc-based primer, then painted. 

и Periodically (approximately every three 
months), check the charge condition of the 
battery, as described in Chapter 5, Section 3. 
и If the battery is flat, and you need to jump 
start your vehicle, see Roadside repairs. 


Battery corrosion can be kept 
to a minimum by applying a 
layer of petroleum jelly to the 
clamps and terminals after 
they are reconnected. 


Electrical systems 


и Check all external lights and the horn. Refer 
to Chapter 12 Section 2 for details if any of 
the circuits are found to be inoperative. 


Ven 
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If a single indicator light, stop-light or 

headlight has failed, it is likely that a bulb 

has blown and will need to be replaced. 

Refer to Chapter 12, Section 5 for details. If both 

stop-lights have failed, it is possible that the 
switch has failed (see Chapter 9, Section 22). 


The battery is located on the left-hand side 
of the engine compartment. Where fitted, 
release the retaining catch, disengage the 
locating tabs and lift off the cover over the 
battery. The exterior of the battery should be 
inspected periodically for damage such as a 
cracked case or cover. 


M iW j 
Check the tightness of battery clamps 
to ensure good electrical connections. 
You should not be able to move them. 
Also check each cable for cracks and frayed 
conductors. 


If corrosion (white, fluffy deposits) is 

evident, remove the cables from the 

battery terminals, clean them with a small 
wire brush, then refit them. Automotive stores 
Sell a tool for cleaning the battery post . . . 


и Visually check all accessible wiring 
connectors, harnesses and retaining clips for 
security, and for signs of chafing or damage. 


Ars 227. 

If more than one indicator light or headlight 
has failed, it is likely that either a fuse has 
blown or that there is a fault in the circuit 

(see Chapter 12, Section 2). The main fuse/ 
relay box is located under the facia on the 
driver's side. To gain access, turn the retaining 
catch anti-clockwise and open the stowage 
box fully. Lift the stowage box out of the lower 
retainers and remove it from the facia. 


4 ... as well as the battery cable clamps 


"ТҮП /f you need to check your 


HINT brake lights and indicators 


unaided, back up to a wall or 

garage door and operate the 
lights. The reflected light should show if 
they are working properly. 


To renew a blown fuse, remove it, where 

applicable, using the plastic tool provided 

or needle nosed pliers. Fit a new fuse of 
the same rating, available from car accessory 
shops. It is important that you find the reason 
that the fuse blew (see Electrical fault finding 
in Chapter 12, Section 2). 
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Lubricants and fluids 


Engine: 
POSE: car vvevin nega EE Une sa Merete cee OS Ars Multigrade diesel engine oil to VW spec 500 00 
(viscosity between SAE 5W/30 and 10W/40) or 
505 00 (viscosity between SAE 5W/30 and 20W/50) 
ЖИРОШӘЗР с deeem pos d pana rta d a Tant Pee eek ep la Multigrade diesel engine oil to VW spec 505 00 
(viscosity between SAE 5W/30 and 20W/50) 
Eooling SyStelm; «Io ss rre ERES Me OE EE Tau Mixture of 4096 VW coolant G12 (to 
А spec TL-VW 774 Ғ ог ©) апа 60% water 
Manual ігапвтізсіоп........................... VW synthetic gear ой G51 (SAE 75W/90) 
Automatic transmission: 
Transmission/torque converter fluid: 
098 type transmissions ....................... Automatic Transmission Fluid (ATF) to Dexron standard 
01P type transmissions ....................... VW Automatic Transmission Fluid (ATF) 
Final drive/differeritial. ... «s ce sna roma VW synthetic gear oil (SAE 75W/90) 
Brake and clutch hydraulic system ............... Hydraulic fluid to US standard FMVSS 116 DOT 4 
lowersteerihg «x svo prar ph Sars тескен 2а ms VW hydraulic fluid G 002 000 


Tyre pressures 


Note: Vehicle specific information on tyre pressures and wheel and tyre data is contained on a sticker attached to the driver's side door pillar. 
Additional information is also contained in the driver's handbook supplied with the vehicle. The pressures and sizes given are for the original- 
equipment tyres - the recommended pressures may vary if any other make or type of tyre is fitted. Check with the tyre manufacturer or supplier for 
atest recommendations. The following pressures are typical. 


Tyre size Front Rear 

EEOOCTA Ie да» UR AXE SOS PRADA FEN RA 3.3 bar (48 psi) 3.8 bar (55 psi) 
EBS/T OST: аео са иаа evt да 2.6 bar (38 psi) 3.4 bar (50 psi) 
UOS S PS ECTETUR TERT CIC CERERI UBRO SEIT ETT. 2.6 bar (38 psi) 3.4 bar (50 psi) 
BIS/65 X15 э.» зы Жа» йә ты ain x Res 2.4 bar (35 psi) 3.0 bar (44 psi) 
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Сһартег 1 
Routine maintenance and servicing 


Contents 


Section number 


Air filter element renewal .................................. 22 
pied unit check Ый гә Lua wx РОУТЕРА 17 
Antifreeze concentration сһеск............................. 10 
Automatic transmission final drive oil level check ............... 34 
Automatic transmission fluid level спесКк...................... 33 
Auxiliary drivebelt check and гепемаі ...................:.... 28 
Brake FUE Тепе а. 4.2: ел am P ee tpnt p) 924 тра Кал Р 24 
poolántrerewal. д pni oin olet pred set Redi avene 2% 23 
Driveshaft gaiter Gheck. ss 5.6 sec set nee rr rrt em meon 13 
Engine oil and filter гөпемгі................................ 3 
Exhaust gas emissions check .............................. 25 
EXIaust.system GNOCK . га ru ob qae e ole o e Jn ФАН 14 
Front. brake. pad Wear CHECK (24.2.5 » фи» rnt orm IRR 5 
NT а. а ов С оао о огра овд 32 
SUCH Tier waterdralniigu. «as dde +» > 4» ао Балу эфа А ах 4 
БӨПЕРЕНІШОПТВНОЛ;» 222259545» pr ra. (ERNST PERO 4 1 
Handbrake check and аа]изїтепї........................... 11 
Headlight beam alignment сһесКк............................ 15 
Ende-and'lockefüblHication., «.« 2a cs o АЛ.» ce авага авіа а өле 19 


Section number 


Hose and fluid leak сһеск .................. Fidi res diis 9 
Idle speed check and adjustment – SD and TD models .......... 20 
Injection pump drivebelt check and adjustment - 5-cylinder 

engins cues aces ets a aed ағат алым лада SERIE A Pra Nd 27 
Injection pump drivebelt renewal - 5-cylinder engines ........... 36 
Manual transmission oil level сһесК.......................... 29 
Pollen filter renewal («3p nra элетке» Бе» ын» рен a Gls BE 18 
Rear brake pad wear check - models with rear disc brakes....... 6 
Rear brake shoe wear check - models with rear drum brakes ..... 7 
Regular maintenance ;. «ues eevie x de rep FUR mV Wir e US 205% жа 2 
Resetting the service interval аіѕріау. ........................ 8 
ВНббвалӨ8Е.»%%У5555,л 5а 252% D ETCLLTLT TIL S TEILTE 21 
Steering, suspension and roadwheel check ................... 12 
Suriroof check and!fübricatión . 2, «rese gee wea atit e RA 31 
Timing belt check and а ивітелі........................... 26 
Timing belt and tensioner гепеу/гі........................... 35 
Underbody sealant check «5... soccer ero ry mre go 30 
Windscreen/rear window/headlight washer system(s) check ...... 16 


Degrees of difficulty 


Easy, suitable for Fairly easy, suitable SS | Fairly difficult, SS | Difficult, suitable %- | Very difficult, % 
novice with little for beginner with ХУ | suitable for compas for experienced DIY 5 suitable for expert A 
experience some experience ў DIY mechanic X. | mechanic We | DIY or professional e 


«2 Servicing specifications 


Lubricants and fluids: „а.да аар а: 


Capacities - approximate 


Engine oil (including oil filter): 
4-cylinder engines: 
ТҮЙІП ТИГ. ates 294 ҰТА о ро herpes NAM 


5-cylinder engines: 
WEA Ma Sas уез gis gy ЫР wenta йа wane ee EPS EME DEY SARL AES 


Manual transmission: 


Ü2B type Transmissions loai агаараа аә 
D2G type transmiselonis i4 ikea reser aso еван rubr iaa 


Automatic transmission: 

098 type transmissions: 
Transmission/torque converter їЇїша........................ 
Firral'ditve/differential „се ei dorf mmm m [n gin ae 

01P type transmissions: 
Transmission/torque converter Їїшїа........................ 
Final drive/diffeterilial,.. o uuee m em urn atio arcta eom m sinn te 


Cooling system 

Antifreeze mixture: 
Protection down to -25^ CO... coo soe i ais isin mim maya аба а нд. 
Protection downto -35 Gomes yam Re ehe] босата REC V 


Refer to the end of Weekly checks on page 0*17 


5.0 litres 
4.5 litres 


5.5 litres 
5.0 litres 


9.0 litres 


2.5 litres 
2.3 litres 


6.1 litres total (3.5 litres at fluid change) 
1.15 litres 


5.3 litres total (3.5 litres at fluid change) 


Note: Refer to antifreeze manufacturer's instructions for latest recommendations. 


Braking system 
Minimum brake pad lining ЇһїсКпе55........................... 
Minimum brake shoe lining thickness .......................... 


Torque wrench settings 
Roadwheel bolts: 
Up4o December 1895 ы 9 P, Aura ras кнн a Бат. 
dariuBr 1995 ODWBIO wo Lu oft V tu yis sm тент pu, v юйре mia 
Sump drain plug: 
q«cVlnder Sales аиа qo co v o alvin Ұз pO On ey y 
БОО enl sos a aug yet 39,550 Ұқ але nein Y NE E rrt таз 


Maintenance schedule 


The maintenance intervals in this manual are provided with the 
assumption that you, not the dealer, will be carrying out the work. These 
are the minimum intervals recommended by us for vehicles driven daily. 
If you wish to keep your vehicle in peak condition at all times, you may 
wish to perform some of these procedures more often. We encourage 
frequent maintenance, since it enhances the efficiency, performance 
and resale value of your vehicle. If the vehicle is driven in dusty areas, 
used to tow a trailer, or driven frequently at slow speeds (idling in 
traffic) or on short journeys, more frequent maintenance intervals are 
recommended. Note: The mileage conversions from kilometres are 
approximate. 

Later Transporter models are equipped with a service interval 
display indicator in the instrument panel. Every time the engine is 
started the panel will illuminate for a short time, displaying one of the 
following. 


1.15 litres 

1.0 litre 

80 litres 

Antifreeze Water 
4096 6096 
5096 5096 
2.0 mm 

1.0 mm 

Nm Ibf ft 
160 118 
180 133 
30 22 
50 37 


In 0- no service required 

service OIL — 15 000 km service required 

service INSP - 12 month, 30 000 km or 60 000 km service 

required, according to mileage completed 

This is basically a reminder that a service is due, eg: when the VW 

technician completes an oil change service, the display indicator is 
re-programmed to show OIL when another 15 000 km have been 
covered. When a service is due, the display will begin indicating it 
sometime beforehand. The indicator is programmed in km, even if the 
vehicle has mileage indication. 


Every 250 miles (400 km) or weekly 
| | Refer to Weekly checks 


Every 5 000 miles (7 500 km) or 
6 months — ‘OIL’ on interval display* 


*Note: This service interval only applies to pre-1999 1.9 litre models 
with engine code ABL and 2.4 litre models with engine code AJA. 

_ Change the engine oil and filter (Section 3). 

Drain any water from the fuel filter (Section 4). 
Check the thickness of the front brake pads 
(Section 5). 

Check the thickness of the rear brake pads or 
brake shoes (Sections 6 and 7). 

Check the condition of the wiper blades and renew 
if necessary (Weekly Checks). 

Reset the service interval display - later models 
(Section 8). 


Every 10 000 miles (15 000 km) or 


6 months - ‘OIL’ on interval display 


1 Change the engine oil and filter (Section 3). 

| Drain any water from the fuel filter (Section 4). 
Check the thickness of the front brake pads 
(Section 5). 

Check the thickness of the rear brake pads or 
brake shoes (Sections 6 and 7). 

Check the condition of the wiper blades and renew 
if necessary (Weekly Checks). 

Reset the service interval display - later models 
(Section 8). 


Annual inspection — 'INSP' on 
interval display 


іп addition to the relevant items listed in the previous services, carry 

out the following: 

— Check all underbonnet components and hoses for 
fluid leaks (Section 9). 

| Check the antifreeze concentration (Section 10) 
Check the operation of the handbrake (Section 11). 
Check the steering and suspension components 
for condition and security (Section 12). 
Check the condition of the driveshaft gaiters 
(Section 13). 
Check the exhaust system for leaks or damage 
(Section 14). 
Check the headlight beam adjustment (Section 15). 
Check the windscreen/rear window/headlight 
washer system(s) (Section 16). 
Check the airbag(s) for damage (Section 17). 
Renew the pollen filter element (Section 18). 
Lubricate door locks, check straps and securing 
pins (Section 19). 
Check, and if necessary adjust, the engine idle 
speed - SD and TD models (Section 20). 
Carry out a road test (Section 21). 
Reset the service interval display - later models 
(Section 8). 


Maintenance schedule 1.3 


Every 2 years (regardless of mileage) 


1 Renew the air filter element (Section 22). 

[ | Renew the coolant (Section 23). 

Note: This is a Haynes recommendation, to be applied if there is any 
doubt about the quality of antifreeze in the cooling system. If the vehicle 
is known still to have the original coolant, VW do not specify a renewal 
interval. Seek the advice of a VW dealer if in doubt on this point. 


[_| Renew the brake fluid (Section 24). 
|. | Check the engine management system and 
exhaust emissions (Section 25). 


Every 20 000 miles (30 000 km) - 
‘INSP’ on interval display 


In addition to the relevant items listed in the previous services, carry 
out the following: 
| Check the condition and tension of the timing belt 
(Section 26). 
| Check the condition and tension of the injection 
pump drivebelt — 5-cylinder engines (Section 27). 
1 Check the condition of the auxiliary drivebelt(s), 
and renew if necessary (Section 28). 
Check the manual transmission oil level 
(Section 29). 
| Check the underbody sealant for damage (Section 30). 
Check the operation of the sunroof and lubricate 
the guide rails (Section 31). 
Reset the service interval display (Section 8). 


Every 40 000 miles (60 000 km) - 
‘INSP’ on interval display 


In addition to the relevant items listed in the previous services, carry 

out the following: 

[ | Renew the fuel filter (Section 32). 

| | Check the automatic transmission fluid level 
(Section 33). 

[ | Check the automatic transmission final drive oil 
level (Section 34). 


Every 80 000 miles (120 000 km) - 
'INSP' on interval display 


In addition to the relevant items listed in the previous services, carry 
out the following: 
Renew the timing belt and tensioner (Section 35). 
Renew the injection pump drivebelt — 5-cylinder 
engines (Section 36). 


1м4 Maintenance - component location 


Underbonnet view of a 2.5 litre model (others similar) 
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Engine oil level dipstick 
Engine oil filler cap 

Air cleaner assembly 
Brake (and clutch) fluid 
reservoir 

Intercooler 

Pollen filter housing 
Coolant expansion tank 
Screen washer fluid 
reservoir 

Battery (below cover) 
Power steering fluid 
reservoir 


Engine oil drain plug 
Transmission oil filler plug 
Fuel filter 

Fuel injection pump 
Power steering pump 
Alternator 

Front brake calipers 
Front shock absorbers 
Steering track rods 
Lower wishbones 
Right-hand driveshaft 
Front subframe 

Rear engine mounting 


ug 


Handbrake cables 
Exhaust tailpipe 
Shock absorber lower 
mountings 

4 Trailing arms 

5 Brake hydraulic hoses 
6 Spare wheel 
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Maintenance – component location 1.5 


Maintenance procedures 


1 General information 


This Chapter is designed to help the home 
mechanic maintain his/her vehicle for safety, 
economy, long life and peak performance. 

The Chapter contains a master maintenance 
schedule, followed by Sections dealing 
specifically with each task in the schedule. 
Visual checks, adjustments, component 
renewal and other helpful items are included. 
Refer to the accompanying illustrations of 
the engine compartment and the underside 
of the vehicle for the locations of the various 
components. 

Servicing your vehicle in accordance with 
the mileage/time maintenance schedule and 
the following Sections will provide a planned 
maintenance programme, which should result 
in a long and reliable service life. This is a 
comprehensive plan, so maintaining some 
items but not others at the specified service 
ntervals, will not produce the same results. 

As you service your vehicle, you will 


discover that many of the procedures can - 
and should - be grouped together, because 
of the particular procedure being performed, 
or because of the proximity of two otherwise- 
unrelated components to one another. For 
example, if the vehicle is raised for any reason, 
the exhaust can be inspected at the same time 
as the suspension and steering components. 

The first step in this maintenance 
programme is to prepare yourself before the 
actual work begins. Read through all the 
Sections relevant to the work to be carried out, 
then make a list and gather all the parts and 
tools required. If a problem is encountered, 
seek advice from a parts specialist, or a dealer 
service department. 


2 Regular maintenance 


1 !f, from the time the vehicle is new, the 
routine maintenance schedule is followed 
closely, and frequent checks are made of fluid 
levels and high-wear items, as suggested 


Rear underbody view 


throughout this manual, the engine will be kept 
in relatively good running condition, and the 
need for additional work will be minimised. 

2 It is possible that there will be times when 
the engine is running poorly due to the lack 
of regular maintenance. This is even more 
likely if a used vehicle, which has not received 
regular and frequent maintenance checks, is 
purchased. In such cases, additional work 
may need to be carried out, outside of the 
regular maintenance intervals. 

3 If engine wear is suspected, a compression 
test or leak-down test will provide valuable 
information regarding the overall performance 
of the main internal components. Such a test 
can be used as a basis to decide on the extent 
of the work to be carried out. If, for example, 
a compression or leak-down test indicates 
serious internal engine wear, conventional 
maintenance as described in this Chapter will 
not greatly improve the performance of the 
engine, and may prove a waste of time and 
money, unless extensive overhaul work is 
carried out first. 

4 The following series of operations are 
those most often required to improve the 
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performance of a generally poor-running 
engine: 


Primary operations 


a) Clean, inspect and test the battery (See 
Weekly checks). 

b) Check all the engine-related fluids (See 
Weekly checks). 

c) Drain the water from the fuel filter 
(Section 4). 

d) Check the condition and tension of the 
auxiliary drivebelt(s) (Section 28). 


е) Check the condition of the air filter, and 
renew if necessary (Section 22). 
f) Check the condition of all hoses, and 
check for fluid leaks (Section 9). 
g) Check the engine idle speed setting - SD 
and TD models (Section 20). 
h) Check the exhaust gas emissions 
(Section 25). 
5 If the above operations do not prove fully 
effective, carry out the following secondary 
operations: 


Secondary operations 


All items listed under ‘Primary operations’, 
plus the following: 

a) Check the charging system (see Chapter 5, 
Section 5). 

b) Check the preheating system (see 
Chapter 5, Section 12). 

c) Renew the fuel filter (Section 32) and 
check the fuel and emission control 
systems (see Chapter 4A and 
Chapter 4B). 


Oil change service - ‘OIL’ on interval display 


3 Engine oil and filter renewal S 


X 
N 


1 Frequent oil and filter changes are the 
most important preventative maintenance 
procedures which can be undertaken by the 
DIY owner. As engine oil ages, it becomes 
diluted and contaminated, which leads to 
premature engine wear. 

2 Before starting this procedure, gather all 
the necessary tools and materials. Also make 
sure that you have plenty of clean rags and 
newspapers handy, to mop up any spills. 
Ideally, the engine oil should be warm, as it 
will drain better, and more built-up sludge will 
be removed with it. Take care, however, not 
to touch the exhaust or any other hot parts of 
the engine when working under the vehicle. To 
avoid any possibility of scalding, and to protect 
yourself from possible skin irritants and other 
harmful contaminants in used engine oils, it is 


3.5 Engine oil drain plug (arrowed) 


advisable to wear gloves when carrying out 
this work. 

3 Access to the underside of the vehicle will 
be greatly improved if it can be raised on 
a lift, driven onto ramps, or jacked up and 
supported on axle stands (see Jacking and 
vehicle support). Whichever method is chosen, 
make sure that the vehicle remains level, or if 
it is at an angle, that the drain plug is at the 
lowest point. 

4 Remove the engine undertray as described 
in Chapter 11, Section 25. 

5 Slacken the sump drain plug about half a 
turn (see illustration). Position the draining 
container under the drain plug, then remove 
the plug completely. Recover the sealing ring 
from the drain plug. 

6 Allow some time for the old oil to drain, 
noting that it may be necessary to reposition 
the container as the oil flow slows to a trickle. 
7 After all the oil has drained, wipe off the 
drain plug with a clean rag, and fit a new 
sealing washer. Clean the area around the 


drain plug opening, and refit the plug. Tighten 
the plug to the specified torque. 

8 If the filter is also to be renewed, move 
the container into position under the oil filter, 
which is located on the front side of the 
cylinder block on 4-cylinder engines and at 
the rear of the cylinder block оп 5-cylinder 
engines (see illustration). 

9 Using an oil filter removal tool if necessary, 
slacken the filter initially, then unscrew it by 
hand the rest of the way. Empty the oil in the 
old filter into the container - puncture holes in 
the filter to ensure it drains completely, then 
dispose properly of the empty filter. 

10 Use a clean rag to remove all oil, dirt 
and sludge from the filter sealing area on the 
engine. Check the old filter to make sure that 
the rubber sealing ring has not stuck to the 
engine. If it has, carefully remove it. 

11 Apply a light coating of clean engine ой to 
the sealing ring on the new filter, then screw it 
into position on the engine. Tighten the filter 
firmly by hand only - do not use any tools. 


i RS E 


3.8 Engine oil filter location on 5-cylinder engines 
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3.13 Unscrew the cap from the ой filler 
pipe on the camshaft cover 


12 Remove the old oil and all tools from 
under the vehicle, refit the engine undertray, 
then lower the vehicle to the ground. 

13 Remove the dipstick, then unscrew the 
cap from the oil filler pipe on the camshaft 
cover (see illustration). Fill the engine, 
using the correct grade and type of oil (see 
Lubricants and fluids). An oil can spout or 
funnel may help to reduce spillage. Pour in 
half the specified quantity of oil first, then wait 
a few minutes for the oil to fall to the sump. 
Continue adding oil a small quantity at a time 
until the level is up to the cross-hatched area 
on the dipstick. Refit the filler cap. 

14 Start the engine and run it for a few 
minutes; check for leaks around the oil filter 
seal and the sump drain plug. Note that there 
may be a few seconds delay before the oil 
Dressure warning light goes out when the 
engine is started, as the oil circulates through 
the engine oil galleries and the new oil filter 
where fitted) before the pressure builds up. 
15 Switch off the engine, and wait a few 
minutes for the oil to settle in the sump once 
more. With the new oil circulated and the 
Яќег completely full, recheck the level on the 
dipstick, and add more oil as necessary. 

16 Dispose of the used engine oil and filter 
safely, with reference to General repair 
procedures. Do not discard the old filter with 


4.3a Pull off the retaining clip... 
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4.2a To gain access to the fuel filter, turn 
the plastic retainer half a turn... 


4.2c ...and right-hand side (arrowed)... 


domestic household waste. The facility for 
waste oil disposal provided by many local 
council refuse tips and/or recycling centres 
generally has a filter receptacle alongside. 


4 Fuel filter water draining eS 


Caution: Before starting any work on the 
fuel filter, wipe clean the filter assembly 
and the area around it; it is essential that 
no dirt or other foreign matter is allowed 
into the system. Obtain a suitable container 


4.2b ...disengage the locating tabs on the 
left-hand side... 


4.2d ...then lift off the cover over the 
battery 

into which the filter can be drained and 
place rags or similar material under the 
filter assembly to catch any spillages. 
1 The fuel filter is located at the left-hand side 
of the engine compartment, in front of the 
battery. 
2 To gain access to the filter, turn the plastic 
retainer half a turn, disengage the locating 
tabs and lift off the cover over the battery (see 
illustrations). 
3 At the top of the filter unit, pull off the 
retaining clip and lift out the fuel control 
valve, leaving the fuel hoses attached (see 
illustrations). 


W We 


..and lift out the fuel control valve, leaving the fuel hoses 


attached 


4 


OD 


container under the front 
е filter. 

drain valve at the base of the 
water and fuel starts to run out 


valve open until about 100 cc of water/fuel 
has been collected. Close the drain valve and 
wipe off any surplus fuel from the nozzle. 

6 Using a new O-ring, refit the fuel control 
valve to the top of the filter and insert the 
retaining clip. 

7 Start the engine, allow it to idle and check 
around the fuel filter for fuel leaks. 

8 Raise the engine speed to about 2000 
rpm several times, then allow the engine to 
idle again. Observe the fuel flow through the 
transparent hose leading to the fuel injection 
pump and check that it is free of air bubbles. 
9 On completion, dispose of the drained fuel 
safely. 


5 Front brake pad wear check 


1 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
Remove the front roadwheels. 

2 For a quick check, the brake pads can be 
observed through the opening on the front of 
the caliper. This will provide a rough guide as 
to the amount of friction material remaining 
on the pads (see Haynes Hint 1). For a 
comprehensive check, the brake pads should 
be removed and cleaned and the thickness of 
the friction material measured. The operation 
of the caliper can then also be checked, and 
the condition of the brake disc itself can be 
fully examined on both sides. Chapter 9, 
Section 7 contains a detailed description of 
how the brake disc should be checked for 
wear and/or damage. 

3 If any pad's friction material is worn to 
the specified thickness or less, а// four pads 
must be renewed as a set. Refer to Chapter 9, 
Sections 5 or 6 for details. 

4 On completion, refit the roadwheels and 
lower the vehicle to the ground. 


= 


Hint 1: For a quick check, the front 
brake pads can be observed through 
the aperture in the caliper body 


Maintenance procedures 


` ай 4 ЁЛ E 
4.5 Unscrew the drain valve at the base of 
the filter unit, until water and fuel emerges 


6 Rear brake pad wear check 
- models with rear disc brakes 


X 


1 Firmly apply the handbrake, then jack up the 
rear of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
Remove the rear roadwheels. 

2 For a quick check, the brake pads can be 
observed through the opening on the rear of 
the caliper. This will provide a rough guide as 
to the amount of friction material remaining 
on the pads (see Haynes Hint 2). For a 
comprehensive check, the brake pads should 
be removed and cleaned and the thickness of 
the friction material measured. The operation 
of the caliper can then also be checked, and 
the condition of the brake disc itself can be 
fully examined on both sides. Chapter 9, 
Section 12 contains a detailed description of 
how the brake disc should be checked for 
wear and/or damage. 

3 If any pad's friction material is worn to 
the specified thickness or less, a// four pads 
must be renewed as a set. Refer to Chapter 9, 
Section 11 for details. 

4 On completion, refit the roadwheels and 
lower the vehicle to the ground. 


Hint 2: For a quick check, the rear 
brake pads can be observed through 
the aperture in the caliper body 


7 Rear brake shoe wear check A 
- models with rear drum 
brakes 


1 Firmly apply the handbrake, then jack up the 
rear of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
2 For a quick check, the thickness of friction 
material remaining on one of the brake shoes 
can be observed through the hole in the brake 
backplate which is exposed by prising out the 
sealing grommet (see illustration). If a rod of 
the same diameter as the specified minimum 
friction material thickness is placed against the 
shoe friction material, the amount of wear can 
be assessed. A torch or inspection light will 
probably be required. If the friction material 
on any shoe is worn down to the specified 
minimum thickness or less, all four shoes 
must be renewed as a set. Refer to Chapter 9, 
Section 10 for details. 

3 For a comprehensive check, the brake 
drum should be removed and cleaned. This 
will allow the wheel cylinders to be checked, 
and the condition of the brake drum itself to 
be fully examined (see Chapter 9, Section 9). 


8 Resetting the 5 
service interval display SU 


1 On later models, after all necessary 
maintenance work has been completed, the 
relevant service interval display code must 
be reset. If more than one service schedule 
is carried out, note that the relevant display 
intervals must be reset individually. 

2 The display is reset using the trip reset 
button on the right-hand side of the instrument 
panel (below the speedometer) and the clock 
setting button on the left-hand side of the 
panel (below the clock/tachometer); on models 
with a digital clock the lower (minute) button is 
used. Resetting is carried out as follows. 

3 With the ignition switched off, press and 
hold the trip reset button. Keeping the button 
depressed, turn the ignition on (turn the key 


7.2 Prise out the sealing grommet 
(arrowed) from the inspection hole in the 
brake backplate 
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two clicks, but don't start the engine). Now 
release the trip reset button and turn the clock 
setting button to the right (or press the minute 
button). The service shown on the display 
should now be reset and the ignition can be 
switched off. 


4 Depending on what is now shown on the 
display (it may be ‘OIL’ or ‘INSP’) it may be 
necessary to repeat the procedure to fully 
reset the display. Note that this is the general 
procedure and should work with the majority 
of vehicles. There may be instances where an 


alternative instrument panel from a different 
VW vehicle has been fitted. In this case 
modify the procedure slightly by depressing/ 
turning both buttons with the ignition switched 
off, then turn the ignition on, or try various 
combinations of the above. 


Annual inspection - ‘INSP’ on interval display 


9 Hose and fluid leak check 


1 Visually inspect the engine joint faces, 
gaskets and seals for any signs of water or 
ой leaks. Pay particular attention to the areas 
around the camshaft cover, cylinder head, 
oll filter and sump joint faces. Bear in mind 
that, over a period of time, some very slight 
seepage from these areas is to be expected 
- what you are really looking for is any 
ndication of a serious leak. Should a leak be 
“сипа, renew the offending gasket or oil seal 
ту referring to the appropriate Chapters in this 
manual. 

2 Also check the security and condition of all 
the engine-related pipes and hoses. Ensure 
that all cable-ties or securing clips are in place 
and in good condition. Clips which are broken 
27 missing can lead to chafing of the hoses, 
pes or wiring, which could cause more 
serious problems in the future. 

3 Carefully check the radiator hoses and 
neater hoses along their entire length. 
Renew any hose which is cracked, swollen 
or deteriorated. Cracks will show up better if 
te hose is squeezed. Pay close attention to 
the hose clips that secure the hoses to the 
zooling system components. Hose clips can 
Dinch and puncture hoses, resulting in cooling 
system leaks. 

4 Inspect all the cooling system components 
^oses, joint faces etc.) for leaks. A leak in 
te cooling system will usually show up as 
white or rust coloured deposits on the area 
adjoining the leak (see Haynes Hint). Where 
апу problems of this nature are found on 
system components, renew the component or 
gasket with reference to Chapter 3. 

5 Where applicable, inspect the automatic 
*ransmission fluid cooler hoses for leaks or 
aeterioration. 

6 With the vehicle raised, inspect the fuel 
tank and filler neck for punctures, cracks 
and other damage. The connection between 
the filler neck and tank is especially critical. 
Sometimes a rubber filler neck or connecting 
hose will leak due to loose retaining clamps or 
Seteriorated rubber. 

7 Carefully check all rubber hoses and metal 
*uel lines leading away from the fuel tank. 
Check for loose connections, deteriorated 
moses, crimped lines, and other damage. 
Pay particular attention to the vent pipes and 
moses, which often loop up around the filler 
meck and can become blocked or crimped. 


Follow the lines to the front of the vehicle, 
carefully inspecting them all the way. Renew 
damaged sections as necessary. 

8 From within the engine compartment, 
check the security of all fuel hose attachments 
and pipe unions, and inspect the fuel hoses 
and vacuum hoses for kinks, chafing and 
deterioration. 

9 Where applicable, check the condition of 
the power steering fluid hoses and pipes. 


Y 
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10 Antifreeze concentration 
check 


/ 


1 Тһе cooling system should be filled with 
the recommended antifreeze and maintained 
at the correct concentration all year round. 
Over a period of time, the concentration 
of fluid may be reduced due to topping-up 
(this can be avoided by topping-up with the 
correct antifreeze mixture) or fluid loss. If loss 
of coolant has been evident, it is important 
to make the necessary repair before adding 
fresh fluid. The exact mixture of antifreeze- 
to-water which you should use depends on 
the relative weather conditions. The mixture 
should contain at least 40% antifreeze, but 
not more than 60%. Consult the mixture 
ratio chart on the antifreeze container before 
adding coolant. Use antifreeze which meets 
the vehicle manufacturer's specifications. 

2 With the engine cold, carefully remove the 
cap from the expansion tank. If the engine is 
not completely cold, place a cloth rag over the 
cap before removing it, and remove it slowly 
to allow any pressure to escape. 

3 Antifreeze checkers are available from 
car accessory shops. Draw some coolant 
from the expansion tank and observe how 


A leak in the cooling system will usually 
show up as white- or rust-coloured 
deposits on the area adjoining the leak. 


many plastic balls are floating in the checker. 
Usually, 2 or 3 balls must be floating for the 
correct concentration of antifreeze, but follow 
the manufacturer's instructions. 

4 If the concentration is incorrect, it will be 
necessary to either withdraw some coolant 
and add antifreeze, or alternatively drain 
the old coolant and add fresh coolant of the 
correct concentration. 


11 Handbrake check SS 
and adjustment X 
ж 
ж 

Refer to Chapter 9, Section 17. 
12 Steering, suspension SS 
and roadwheel check 55 
A 


Front suspension and steering 


1 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
2 Visually inspect the balljoint dust covers and 
the steering rack-and-pinion gaiters for splits, 
chafing or deterioration (see illustration). Any 
wear of these components will cause loss of 
lubricant, together with dirt and water entry, 
resulting in rapid deterioration of the balljoints 
or steering gear. 

3 On vehicles with power steering, check the 
fluid hoses for chafing or deterioration, and 
the pipe and hose unions for fluid leaks. Also 
check for signs of fluid leakage under pressure 
from the steering gear rubber gaiters, which 
would indicate failed fluid seals within the 
steering gear. 


2 ША - 
12.2 Visually inspect the steering rack- 
and-pinion gaiters for splits, chafing or 


deterioration 
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12.4 Checking for wear іп the front 
suspension and hub bearings 


4 Grasp the roadwheel at the 12 o’clock and 
6 o'clock positions, and try to rock it (see 
illustration). Very slight free play may be felt, 
but if the movement is appreciable, further 
investigation is necessary to determine the 
source. Continue rocking the wheel while 
an assistant depresses the footbrake. If the 
movement is now eliminated or significantly 
reduced, it is likely that the hub bearings are 
at fault. If the free play is still evident with the 
footbrake depressed, then there is wear in the 
suspension joints or mountings. 

5 Now grasp the wheel at the 9 o'clock and 3 
o'clock positions, and try to rock it as before. 
Any movement felt now may again be caused 
by wear in the hub bearings or the steering 
track-rod balljoints. If the inner or outer balljoint 
is worn, the visual movement will be obvious. 

6 Using a large screwdriver or flat bar, check 
for wear in the suspension mounting bushes 
by levering between the relevant suspension 
component and its attachment point. Some 
movement is to be expected as the mountings 
are made of rubber, but excessive wear 
should be obvious. Also check the condition 
of any visible rubber bushes, looking for splits, 
cracks or contamination of the rubber. 

7 With the vehicle standing on its wheels, 
have an assistant turn the steering wheel 
back and forth about an eighth of a turn each 
way. There should be very little, if any, lost 
movement between the steering wheel and 
roadwheels. If this is not the case, closely 
observe the joints and mountings previously 
described, but in addition, check the steering 
column universal joints for wear, and the rack- 
and-pinion steering gear itself. 


14.2a Check the exhaust pipes and 
connections for evidence of leaks, severe 
corrosion, and damage... 
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13.2 Check the driveshaft gaiters by hand 
for cracks and/or leaking grease 


Rear suspension 


8 Chock the front wheels, then jack up the 
rear of the vehicle and support securely on 
axle stands (see Jacking and vehicle support). 
9 Working as described previously for the 
front suspension, check the rear hub bearings, 
the trailing arm mounting bushes and the 
shock absorber mountings for wear. 


Shock absorbers 


10 Check for any signs of fluid leakage 
around the shock absorber body. Should 
any fluid be noticed, the shock absorber is 
defective internally, and should be renewed. 
Note: Shock absorbers should always be 
renewed in pairs on the same axle. 

11 The efficiency of the shock absorber may 
be checked by bouncing the vehicle at each 
corner. Generally speaking, the body will return 
to its normal position and stop after being 
depressed. If it rises and returns on a rebound, 
the shock absorber is probably suspect. 
Examine also the shock absorber upper and 
lower mountings for any signs of wear. 


Roadwheels 


12 Periodically remove the roadwheels, and 
clean any dirt or mud from the inside and 
outside surfaces. Examine the wheel rims for 
signs of rusting, corrosion or other damage. 
Light alloy wheels are easily damaged by 
‘kerbing’ whilst parking, and similarly, steel 
wheels may become dented or buckled. 
Renewal of the wheel is very often the only 
course of remedial action possible. 

13 The balance of each wheel and tyre 
assembly should be maintained, not only to avoid 


E 


14.2b ...and make sure that all brackets 
and mountings are in good condition 


excessive tyre wear, but also to avoid wear in the 
steering and suspension components. Whee! 
imbalance is normally signified by vibration 
through the vehicle’s bodyshell, although in 
many cases it is particularly noticeable through 
the steering wheel. Conversely, it should be 
noted that wear or damage in suspension or 
steering components may cause excessive 
tyre wear. Out-of-round or out-of-true tyres, 
damaged wheels and hub bearing wear also fall 
into this category. Balancing will not usually cure 
vibration caused by such wear. 


13 Driveshaft gaiter check 


1 The driveshaft rubber gaiters are very 
important, because they prevent dirt, water 
and foreign material from entering and 
damaging the constant velocity (CV) joints. 
External contamination can cause the gaiter 
material to deteriorate prematurely, so it’s a 
good idea to wash the gaiters with soap and 
water occasionally. 

2 With the vehicle raised and securely 
supported on axle stands (see Jacking and 
vehicle support), turn the steering onto 
full-lock, then slowly rotate each front wheel 
in turn. Inspect the condition of the outer 
constant velocity (CV) joint rubber gaiters, 
squeezing the gaiters to open out the folds 
(see illustration). Check for signs of cracking, 
splits, or deterioration of the rubber, which 
may allow the escape of grease, and lead to 
the ingress of water and grit into the joint. 
Also check the security and condition of the 
retaining clips. Repeat these checks on the 
inner CV joints. If any damage or deterioration 
is found, the gaiters should be renewed as 
described in Chapter 8, Section 3. 

3 At the same time, check the general 
condition of the outer CV joints themselves, 
by first holding the driveshaft and attempting 
to rotate the wheels. Repeat this check on the 
inner joints, by holding the inner joint yoke and 
attempting to rotate the driveshaft. 

4 Any appreciable movement in the СУ joint 
indicates wear in the joint, wear in the driveshaft 
splines, or a loose driveshaft retaining bolt. 


14 Exhaust system check Su 
Бе 
N 
ж 
1 With the engine cold, check the complete 
exhaust system, from its starting point at the 
engine to the end of the tailpipe. If necessary, 
raise the front and rear of the vehicle and 
support it on axle stands (see Jacking and 
vehicle support). 

2 Check the exhaust pipes and connections for 
evidence of leaks, severe corrosion, and damage. 
Make sure that all brackets and mountings are 
in good condition and that all relevant nuts and 
bolts are tight (see illustrations). Leakage at 
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pollen filter housing 


any of the joints or in other parts of the system 
еі usually show up as a black sooty stain in the 
«cinity of the leak. 

3 Rattles and other noises can often be 
traced to the exhaust system, especially the 
zrackets and rubber mountings. Try to move 
“е pipes and silencers. If the components 
аге able to come into contact with the body 
or suspension parts, secure the system with 
new mountings. Otherwise separate the joints 
= possible) and twist the pipes as necessary 
2 provide additional clearance. 


15 Headlight beam ж 
alignment check A 
x 


1 Accurate adjustment of the headlight beam 
s only possible using optical beam-setting 
equipment, and this work should therefore be 
zarried out by a VW dealer or service station 
with the necessary facilities. 

2 Refer to Chapter 12, Section 8 for further 
nformation. 


a en ON reg rl ОҢ 


18.3b ...then disengage the lower lugs (arrowed) and lift off the 


pollen filter cover 


18.2 Disengage the bonnet release cable from the clip on the 


16 Windscreen/rear window/ 


headlight washer system(s) ES 
check FS 


Check that each of the washer jet nozzles 
are clear and that each nozzle provides a 
strong jet of washer fluid. The jets should 
be aimed to spray at a point slightly above 
the centre of the windscreen/rear window/ 
headlight. If necessary, adjust the jets using a 
pin. Note that on vehicles where the water is 
sprayed across the windscreen in the shape 
of a fan, it is not possible to adjust the position 
of the jets. 


17 Airbag unit check 


HU 


Where fitted, inspect the airbag(s) exterior 
condition checking for signs of damage or 
deterioration. If an airbag shows signs of 


18.4 Squeeze together the retaining tabs (arrowed) and pull the 


damage, it must be renewed (see Chapter 12, 
Section 20). 


18 Pollen filter renewal ме 


1 Where fitted, turn the plastic retainer half а 
turn, disengage the locating tabs and lift off 
the cover over the battery (see illustrations 
4.2a to 4.24). 

2 Disengage the bonnet release cable from 
the clip on the side of the pollen filter housing 
(see illustration). 

3 Open the upper retaining catches, 
disengage the lower lugs and lift off the pollen 
filter cover (see illustrations). 

4 Squeeze together the retaining tabs and 
pull the pollen filter from its location (see 
illustration). 

5 Fit the new filter using the reverse sequence 
to removal, ensuring that the filter audibly 
engages as it is pushed into position. 


ES 


pollen filter from its location 
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20.3a Idle speed adjustment screw 
(arrowed) on 4-cylinder engines 


21 Road test 


Instruments and electrical 
equipment 

1 Check the operation of all instruments and 
electrical equipment. 

2 Make sure all instruments read correctly, 
and switch on all electrical equipment in turn, 
to check that it functions properly. 


Steering and suspension 
3 Check for any abnormalities in the steering, 


11 On automatic transmission models, make 
sure that all gearchanges occur smoothly, 
without snatching, and without an increase in | 
engine speed between changes. Check that 
all the gear positions can be selected with the і 
vehicle at rest. If any problems are found, they | 
should be referred to a VW dealer or automatic | 
transmission specialist. 

12 Listen for a metallic clicking sound from 
the front of the vehicle, as the vehicle is 
driven slowly in a circle with the steering 
on full-lock. Carry out this check in both 
directions. If a clicking noise is heard, this 
indicates wear in a driveshaft joint (see 
Chapter 8, Section 4). 


19 Hinge and lock lubrication >» suspension, handling or road ‘feel’. Check the pe DIT and 
22 4 Drive the vehicle, and check that there are performance of the 
ou оста ^ braking system 
EN no unusual vibrations or noises. 


1 Lubricate the hinges of the bonnet, doors 
and, where fitted, the tailgate with a light 
general-purpose oil. Similarly, lubricate all 


latches, locks 


2 Lightly lubricate the bonnet release 


and lock strikers. 


mechanism and cable with a suitable grease. 


5 Check that the steering feels positive, with 
no excessive 'sloppiness', or roughness, 
and check for any suspension noises when 
cornering and driving over bumps. 


Drivetrain 


6 Check the performance of the engine, clutch 
(where applicable), gearbox/transmission and 
driveshafts. 


13 Make sure that the vehicle does not 
pull to one side when braking, and that the 
wheels do not lock prematurely when braking 
hard. 

14 Check that there is no vibration through 
the steering when braking. 

15 Check that the handbrake operates 
correctly without excessive movement of the 
lever, and that it holds the vehicle stationary 


20 Idle speed check ON | 
апа adjustment - X 7 Listen for any unusual noises from the опа slope. : 
SD and TD models EN engine, clutch and gearbox/transmission. 16 Test the operation of the brake servo unit 


1 Start the engine and run it until it reaches 
its normal operating temperature. With the 
handbrake applied and the transmission in 
neutral, allow the engine to idle. Check that 
the cold start knob is pushed in to the fully 


‘off’ position. 


2 Using a diesel tachometer, check the idle 
speed against Chapter 4A Specifications. 

3 If necessary, adjust the engine idle speed 
by rotating the adjustment screw at the fuel 


injection pump (see illustrations). 


8 Make sure that the engine runs smoothly 
when idling, and that there is no hesitation 
when accelerating. 

9 Check that, where applicable, the clutch 
action is smooth and progressive, that the 
drive is taken up smoothly, and that the 
pedal travel is not excessive. Also listen 
for any noises when the clutch pedal is 
depressed. 

10 On manual gearbox models, check that 
all gears can be engaged smoothly without 
noise, and that the gear lever action is not 
abnormally vague or 'notchy'. 


as follows. With the engine off, depress the 
footbrake four or five times to exhaust the 
vacuum. Hold the brake pedal depressed, 
then start the engine. As the engine starts, 
there should be a noticeable 'give' in the brake 
pedal as vacuum builds up. Allow the engine 
to run for at least two minutes, and then switch 
it off. If the brake pedal is depressed now, it 
should be possible to detect a hiss from the 
servo as the pedal is depressed. After about 
four or five applications, no further hissing 
should be heard, and the pedal should feel 
much harder. 
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20.3b Idle speed adjustment screw (A) on early 5-cylinder 20.3c ...and (1) on later 5-cylinder engines 
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22.4 Lift the air cleaner housing up and manipulate it out from its 
location 


22.2 Release the upper air cleaner housing retaining clip 
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Every 2 years (regardless of mileage) 


22 Air filter element renewal 


f 


fof 
7 


K 


Circular-type air cleaner housing 


1 The air filter element is located in the air 
cleaner housing, which is situated on the 
right-hand side of the engine compartment. 

2 Release the upper air cleaner housing 
retaining clip (see illustration). 

3 Push the locking handle down and unhook it 
from the air cleaner housing (see illustration). 
4 Lift the air cleaner housing up and manipulate 
5 out from its location (see illustration). 

5 Lift out the element, noting its direction 
of fitting, and wipe out the housing (see 
illustration). 


6 If carrying out a routine service, the element 
must be renewed regardless of its apparent 
condition. 

7 If you are checking the element for any 
other reason, inspect its lower surface; if it 
is oily or very dirty, renew the element. If it is 
only moderately dusty, it can be re-used by 
blowing it clean with compressed air. 

8 Fit the new element using a reversal of the 
removal procedure. Ensure that the plastic lug 
on the end of the filter element locates in the 
retainer element. With the housing in position, 
pull the locking handle up until it engages. 


Square-type air cleaner housing 


9 The air filter element is located in the air 
cleaner housing, which is situated on the 
right-hand side of the engine compartment. 

10 Release the hose clip and disconnect the 


22.3 Push the locking handle down and unhook it from the air 
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cleaner housing 


air outlet duct from the air cleaner cover (see 
illustration). 


Ў Is 
bee 


22.10 Release the hose clip and 
disconnect the air outlet duct from the air 
cleaner cover 
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22.11 Disconnect the wiring connector from the airflow meter 


located on the air cleaner cover 


11 On TDi engines, disconnect the wiring 
connector from the airflow meter located on 
the air cleaner cover (see illustration). 

12 Lift the two clips and release the wiring 
harness from the air cleaner cover (see 
illustration). 

13 Release the two catches securing the air 
cleaner cover to the housing. Lift the cover up, 
disengage it from the housing and manipulate 
it out from the engine compartment (see 
illustrations). 

14 Lift out the element, noting its direction 


of fitting, and wipe out the housing (see 
illustration). 

15 If carrying out a routine service, the 
element must be renewed regardless of its 
apparent condition. 

16 If you are checking the element for any 
other reason, inspect its lower surface; if it 
is oily or very dirty, renew the element. If it is 
only moderately dusty, it can be re-used by 
blowing it clean with compressed air. 

17 Fit the new element using a reversal of the 
removal procedure. 
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22.13a Release the front catch (arrowed)... 
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22.13с ...then lift the cover up and manipulate 
it out from the engine compartment 


22.13b ...and the rear catch... 


22.14 Lift out the element and wipe out the 
housing 


ull 


22.12 Lift the two clips (arrowed) and release the wiring harness 
from the air cleaner cover 
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23 Coolant renewal 

Warning: Do not allow antifreeze 
A to come in contact with your skin 

or painted surfaces of the vehicle. 
Flush contaminated areas immediately with 
plenty of water. Don’t store new coolant, 
or leave old coolant lying around, where 
it’s accessible to children or pets - they’re 
attracted by its sweet smell. Ingestion of 
even a small amount of coolant can be fatal. 
Wipe up garage-floor and drip-pan spills 
immediately. Keep antifreeze containers 
covered, and repair cooling system leaks 
as soon as they’re noticed. 


Warning: Never remove the 
A expansion tank filler cap when the 

engine is running, or has just been 
switched off, as the cooling system will be 
hot, and the consequent escaping steam 
and scalding coolant could cause serious 
injury. 


А 


Cooling system draining 


1 Remove the engine undertray as described 
in Chapter 11, Section 25. 

2 Cover the expansion tank cap with a wad 
of rag, and slowly turn the cap anti-clockwise 
to relieve the pressure in the cooling system 
(a hissing sound will normally be heard). Wait 
until any pressure remaining in the system is 
released, then continue to turn the cap until it 
can be removed. 

3 Place a large drain tray underneath the 
front facing side of the engine, towards the 
transmission end. Unscrew the coolant drain 
plug from the metal coolant pipe and allow the 
coolant to'drain into the tray (see illustrations). 
To speed up the draining process, release 


Warning: Wait until the engine 
is cold *before starting these 
procedures. 
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23.3a Unscrew the coolant drain plug from the metal coolant 
pipe... 


the retaining clip and disconnect the radiator 
bottom hose from the thermostat housing. 

4 On completion, check the condition of 
the drain plug sealing washer and renew it if 
necessary (see illustration). Refit the drain 
plug and tighten it securely. Where applicable, 
reconnect the radiator bottom hose to the 
thermostat housing, then refit the engine 
undertray. 


Cooling system flushing 


5 If coolant renewal has been neglected, or if 
the antifreeze mixture has become diluted, then 
in time, the cooling system may gradually lose 
efficiency, as the coolant passages become 
restricted due to rust, scale deposits, and other 
sediment. The cooling system efficiency can 
ре restored by flushing the system clean. 

6 The radiator should be flushed 
ndependently of the engine, to avoid 
unnecessary contamination. 


Radiator flushing 


7 Disconnect the top and bottom hoses and 
any other relevant hoses from the radiator. 

8 Insert a garden hose into the radiator top 
nlet. Direct a flow of clean water through the 
radiator, and keep flushing until clean water 
emerges from the radiator bottom outlet. 

9 if after a reasonable period, the water 
still does not run clear, the radiator can be 
flushed with a good proprietary cooling 
system cleaning agent. It is important that 
their manufacturer's instructions are followed 
carefully. If the contamination is particularly 
Баа, insert the hose in the radiator bottom 
outlet, and reverse-flush the radiator. 


Engine flushing 


10 Remove the thermostat as described in 
Chapter 3, Section 5, then temporarily refit the 
thermostat cover. 

11 With the top and bottom hoses 
disconnected from the radiator, insert a 
garden hose into the radiator top hose. Direct 
a clean flow of water through the engine, and 


continue flushing until clean water emerges 
from the radiator bottom hose. 

12 On completion, refit the thermostat and 
reconnect the hoses with reference to Chapter 3, 
Section 5. 


Antifreeze mixture 


Note: From the start of production, Transporters 
were filled at the factory with VW G11 coolant 
(coloured blue). During the mid-1990's this was 
changed to G12 (coloured red), then later to 
G12 Plus, G12 Plus Plus and G13 which are 
all coloured purple. VW state that the red and 
blue coolant must not be mixed, but the purple 
coolant can be mixed with the blue or the red. 
Unless you are absolutely sure which coolant 
has been used previously, it is advisable to 
thoroughly flush the system before filling with 
fresh purple coolant. 

13 VW state that, if the only antifreeze 
(coolant) used is VW's own G12 or G13, 
then it does not need to be renewed. This is 
subject to it being used in the recommended 
concentration, unmixed with any other type of 
antifreeze or additive, and topped-up when 
necessary using only that antifreeze type, 
mixed with clean water. If any other type of 
antifreeze is (or has been) added, the above 
no longer applies; in this case, the system 
must be drained and thoroughly flushed 
before fresh coolant mixture is poured in. 

14 If any antifreeze other than VW's is to be 
used, the coolant must be renewed at regular 
intervals to provide an equivalent degree of 
protection. The conventional recommendation 
is to renew the coolant every two years. 

15 If the antifreeze used is to VW's 
specification, the levels of protection it affords 
are indicated in the Specifications Section 
of this Chapter. To give the recommended 
standard mixture ratio for this antifreeze, 
4096 (by volume) of antifreeze must be mixed 
with 6096 of clean, soft water. If you are 
using any other type of antifreeze, follow its 
manufacturer's instructions to achieve the 
correct ratio. 


23.3b ...and allow the coolant to drain 


16 It is best to make up slightly more than 
the system's specified capacity, so that a 
supply is available for subsequent topping-up. 
However, note that you are unlikely to fully 
drain the system at any one time (unless the 
engine is being completely stripped), and 
the capacities quoted are therefore slightly 
academic for routine coolant renewal. 

17 Before adding antifreeze, the cooling 
system should be completely drained, 
preferably flushed, and all hoses checked for 
condition and security. Fresh antifreeze will 
rapidly find any weaknesses in the system. 

18 After filling with antifreeze, a label should 
be attached to the expansion tank, stating the 
type and concentration of antifreeze used, and 
the date installed. Any subsequent topping-up 
should be made with the same type and 
concentration of antifreeze. 

19 Do not use engine antifreeze in the 
washer system, as it will damage the vehicle's 
paintwork. A screen wash additive should be 
added to the washer system in its maker's 
recommended quantities. 


Cooling system filling 


20 Before attempting to fill the cooling 
system, make sure that all hoses and clips are 
in good condition, and that the clips are tight. 


23.4 Check the condition of the drain plug 
sealing washer and renew it if necessary 
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bleed screw (arrowed) located in the 
heater matrix coolant hose 


Note that an antifreeze mixture must be used 
all year round, to prevent corrosion of the 
engine components. 

21 On 5-cylinder engines, open the bleed 
screw (if fitted) located in the heater matrix 
coolant hose (see illustration). 

22 Remove the expansion tank filler cap, and 
fill the system by slowly pouring the coolant 
mixture into the expansion tank. On engines 
with a bleed screw, close the screw as soon 
as coolant is seen to emerge. 

23 Once the level in the expansion tank starts 
to rise, squeeze the radiator top and bottom 
hoses to help expel any trapped air in the 
system. Once all the air is expelled, top-up the 
coolant level to the “МАХ” mark and refit the 
expansion tank cap. . 
24 Start the engine and run it until it reaches 
normal operating temperature, then stop the 
engine and allow it to cool. 

25 Check for leaks, particularly around 
disturbed components. Check the coolant 
level in the expansion tank, and top-up if 
necessary. Note that the system must be cold 
before an accurate level is indicated in the 
expansion tank. If the expansion tank cap is 
removed while the engine is still warm, cover 
the cap with a thick cloth, and unscrew the 
cap slowly to gradually relieve the system 
pressure (a hissing sound will normally be 
heard). Wait until any pressure remaining in 
the system is released, then continue to turn 
the cap until it can be removed. 


Airlocks 


26 If, after draining and refilling the system, 
symptoms of overheating are found which did 
not occur previously, then the fault is almost 


certainly due to trapped air at some point in 
the system, causing an airlock and restricting 
the flow of coolant; usually, the air is trapped 
because the system was refilled too quickly. 
27 |f an airlock is suspected, first try gently 
squeezing all visible coolant hoses. A coolant 
hose which is full of air feels quite different 
to one full of coolant when squeezed. After 
refilling the system, most airlocks will clear 
once the system has cooled, and been 
topped-up. 

28 While the engine is running at operating 
temperature, switch on the heater and heater 
fan, and check for heat output. Provided there 
is sufficient coolant in the system, lack of 
heat output could be due to an airlock in the 
system. 

29 Airlocks can have more serious effects 
than simply reducing heater output ~ a severe 
airlock could reduce coolant flow around the 
engine. Check that the radiator top hose is hot 
when the engine is at operating temperature — 
atop hose which stays cold could be the result 
of an airlock (or a non-opening thermostat). 
30 If the problem persists, stop the engine 
and allow it to cool down completely, before 
unscrewing the expansion tank filler cap or 
loosening the hose clips and squeezing the 
hoses to bleed out the trapped air. In the 
worst case, the system will have to be at 
least partially drained (this time, the coolant 
can be saved for re-use) and flushed to clear 
the problem. If all else fails, have the system 
evacuated and vacuum filled by a suitably- 
equipped garage. 


Mite 


24 Brake fluid renewal 
Warning: Brake hydraulic fluid 
A can harm your eyes and damage 
painted surfaces, so use extreme 
caution when handling and pouring it. Do 
not use fluid that has been standing open 
for some time, as it absorbs moisture 
from the air. Excess moisture can cause a 
dangerous loss of braking effectiveness. 
1 The procedure is similar to that for the 
bleeding of the hydraulic system as described 
in Chapter 9, Section 2, except that the brake 
fluid reservoir should be emptied by siphoning, 
using a clean poultry baster or similar before 


starting, and allowance should be made for 
the old fluid to be expelled when bleeding a 
section of the circuit. 

2 Working as described in Chapter 9, Section 
2, open the first bleed screw in the sequence, 
and pump the brake pedal gently until nearly 
all the old fluid has been emptied from the 
master cylinder reservoir. 

3 Top-up to the ‘MAX’ level with new fluid, 
and continue pumping until only the new fluid 
remains in the reservoir, and new fluid can be 
seen emerging from the bleed screw. Tighten 
the screw, and top the reservoir level up to the 
‘MAX’ level line. 

4 Work through all the remaining bleed screws 
in the sequence until new fluid can be seen 
at all of them. Be careful to keep the master 
cylinder reservoir topped-up to above the ‘MIN’ 
level at all times, or air may enter the system 
and greatly increase the length of the task. 

5 When the operation is complete, check that 
all bleed screws are securely tightened, and 
that their dust caps are refitted. Wash off all 
traces of spilt fluid, and recheck the master 
cylinder reservoir fluid level. 

6 Check the operation of the brakes before 
taking the vehicle on the road. 


25 Exhaust gas emissions ж 
check EN 


ж 


1 This check is part of the manufacturer's 
maintenance schedule, and involves checking 
exhaust gas emissions and testing the engine 
management system (TDi models only) using 
special dedicated test equipment. Such 
testing will allow the test equipment to read 
any fault codes stored in the electronic control 
unit memory. 

2 Unless a fault is suspected, this test is not 
essential, although it should be noted that it 
is recommended by the manufacturers. Diesel 
exhaust gas emissions can be tested only by 
a VW dealer or diesel specialist who has the 
necessary test equipment. 

3 If access to suitable test equipment is not 
possible, make a thorough check of all fuel 
and emissions control system components, 
hoses and wiring, for security and obvious 
signs of damage. Further details of the fuel 
system and emissions control systems can be 
found in Chapters 4A and 4B. 


Every 20 000 miles (30 000 km) - ‘INSP’ on interval display 


26 Timing belt 
check and adjustment 


WHEY 


Note: For early SD апа TD models with a 
manual timing belt tensioner, VW specify a 
timing belt inspection every 20 000 miles 


(30 000 km). A belt thought to be defective as 
a result of any of these inspections must be 
renewed immediately; no particular renewal 
interval is specified. 

For all later models with the semi-automatic 
timing belt tensioner, VW specify an annual 
inspection of the timing belt and a check of 
the tensioner's operation; a belt or tensioner 


thought to be defective as a result of any 
of these inspections must be renewed 
immediately. For these later models, VW 
specify that the timing belt and its semi- 
automatic tensioner MUST be renewed 
as a matter of course every 80 000 miles 
(120 000 km). 

1 Remove the timing belt upper cover as 


described in Chapter 2A, Section 4 (4-cylinder 
engines) or Chapter.2B, Section 4 or 5 
(5-cylinder engines). 

2 Using a spanner or socket on the crankshaft 
pulley bolt, turn the engine slowly in a 
clockwise direction. Do not turn the engine on 
the camshaft pulley bolt. 

3 Check the complete length of the timing belt 
for signs of cracking, tooth separation, fraying, 
side glazing, and oil or grease contamination. 
Use a torch and mirror to check the underside 
of the belt; it is especially important to check 
for any signs of cracks in the belt's coating, of 
side contact, of fraying and of cracks in the 
roots of the teeth. 

4 |f there is any evidence of wear or damage 
the timing belt must be renewed. A broken 
belt will cause major damage to the engine. 

5 Onearly engines without the semi-automatic 
tensioner, test the belt tension by grasping 
it between the fingers mid-way between the 
camshaft and fuel injection pump sprockets 
and twisting it; the belt tension is correct when 
it can just be twisted through 45° (one-eighth 
of a turn) and no further. Re-tension the belt if 
required as described in Chapter 2A, Section 
4 (4-cylinder engines) or Chapter 2B, Section 
4 or 5 (5-cylinder engines). 

6 On engines with the semi-automatic 
tensioner, test the operation of the tensioner 
by pressing down on it firmly with the thumb 
mid-way between the camshaft and fuel 
injection pump sprockets; if the tensioner is 
operating correctly the notch in the tensioner's 
centre will move away from the raised rib 
on the outer part as pressure is applied — as 
pressure is released, the notch and raised 
rib will move back into alignment again. If 
there is any doubt at all about the tensioner's 
operation, it must be renewed immediately, as 
described in Chapter 2A, Section 5 (4-cylinder 
engines) or Chapter 2B, Section 7 (5-cylinder 
engines). 

7 After making the check, refit the timing belt 
cover and remove the spanner/socket from 
the crankshaft pulley bolt. 
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27 Injection pump drivebelt 
check and adjustment - 
5-cylinder engines 


Whi 


1 Remove the injection pump drivebelt cover 
for access to the drivebelt. 

2 Inspect the drivebelt for signs of excessive 
wear, fraying, cracking and damage. Also check 
for traces of oil which may have come from a 
faulty oil seal. The full length of the drivebelt 
should be checked by turning the engine with 
a spanner on the crankshaft pulley bolt. 

3 Ideally, the drivebelt tension should 
be checked as described in Chapter 2B, 
Section 6). 


2 


28 Auxiliary drivebelt 
check and renewal 


Ж 


Checking 


1 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

2 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
3 Remove the engine undertray as described 
in Chapter 11, Section 25. 

4 Using a socket or spanner on the crankshaft 
sprocket bolt, rotate the crankshaft so that 
the full length of the auxiliary drivebelts can 
be examined. Look for cracks, splitting and 
fraying on the surface of the belt; check 
also for signs of glazing (shiny patches) and 
separation of the belt plies. If damage or wear 
is visible, the belt should be renewed. 

5 Where the drivebelt tension is adjusted 
manually (engines without an automatic 
tension adjuster) check the belt tension as 
described in Chapter 2A, Section 6 (4-cylinder 
engines) or Chapter 2B, Section 8 (5-cylinder 
engines). 

6 On completion, refit the engine undertray, 
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29.3a Manual transmission oil filler/level plug (arrowed) on the 


02B transmission... 


29.3b . 


lower the vehicle to the ground and reconnect 
the battery negative terminal. 


Renewal 


7 For details of auxiliary drivebelt renewal, refer 
to Chapter 2A, Section 6 (4-cylinder engines) or 
Chapter 2B, Section 8 (5-cylinder engines). 


29 Manual transmission ES 
oil level check A 
М 

ж 


1 Park the vehicle on а level surface. Тһе oil 
level must be checked before the vehicle is 
driven, or at least 5 minutes after the engine 
has been switched off. If the oil is checked just 
after driving the vehicle, some of the oil will 
remain distributed around the transmission, 
resulting in an inaccurate level reading. 

2 Remove the engine undertray as described 
in Chapter 11, Section 25. 

З A 17 mm male hexagon key is required to 
unscrew and tighten the manual transmission oil 
filler/level and drain plugs. Wipe clean the area 
around the filler/level plug, which is situated on 
the front of the gearbox, then unscrew the plug 
and clean it (see illustrations). 

4 The oil level should reach the lower edge of 
the filler/level hole. A certain amount of oil will 
have gathered behind the filler/level plug, and 
will trickle out when it is removed; this does not 
necessarily indicate that the level is correct. 
To ensure that a true level is established, wait 
until the initial trickle has stopped, then add oil 
as necessary until a trickle of new oil can be 
seen emerging. The level will be correct when 
the flow ceases. When topping-up, use only 
good-quality oil of the specified type (refer to 
Lubricants and fluids). 

5 Filling the transmission with oil is an 
extremely awkward operation; above all, allow 
plenty of time for the oil level to settle properly 
before checking it. If a large amount is added 
to the transmission, and a large amount flows 
out on checking the level, refit the filler/level 
plug and take the vehicle on a short journey 


- ^ 
..and on the 02G transmission 


118 Maintenance procedures 


so that the new oil is distributed fully around 
the transmission components, then recheck 
the level when it has settled again. 

6 If the transmission has been overfilled so that 
oil flows out when the filler/level plug is removed, 
check that the vehicle is completely level (front- 
to-rear and side-to-side), and allow the surplus 
to drain off into a suitable container. 

7 When the level is correct, refit the plug, 
tightening it securely. Wash off any spilt oil, 
refit the engine undertray and lower the vehicle 
to the ground. 


30 Underbody sealant check A 


With the vehicle raised and securely 
supported, carry out a thorough check of the 
vehicle underbody sealant for signs of damage. 
If any area of the underbody sealant shows 
visible damage, the affected area should be 
repaired to prevent possible problems with 
corrosion occurring at a later date. 


31 Sunroof check 
and lubrication 


EU 


1 Slide the sunroof fully backwards to expose 
the slider rails on either side. 

2 Remove all dirt and grime from each 
slider then lubricate both mechanisms with a 
silicone-spray type lubricant. 

3 Wipe off any excess lubricant then close 
the sunroof. 


Every 40 000 miles (60 000 km) - ‘INSP’ on interval display 


32 Fuel filter renewal 
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Caution: Before starting апу work on the 
fuel filter, wipe clean the filter assembly 
and the area around it; it is essential that 
no dirt or other foreign matter is allowed 
into the system. Obtain a suitable container 
into which the filter can be drained and 
place rags or similar material under the 
filter assembly to catch any spillages. 

1 The fuel filter is located at the left-hand side 
of the engine compartment, in front of the 
battery. 

2 To gain access to the filter, turn the plastic 
retainer half a turn, disengage the locating 
tabs and lift off the cover over the battery (see 
illustrations 4.2a to 4.24). 

3 At the top of the filter unit, pull off the 
retaining clip and lift out the fuel control 
valve, leaving the fuel hoses attached (see 
illustrations 4.3a and 4.3b). 

4 Slacken the hose clips and pull the fuel 
supply and return hoses from the ports on 
the top of the filter unit (see illustration). If 
crimp-type clips are fitted, cut them off using 
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32.4 Slacken the clips (arrowed) and pull the fuel supply and 


snips, and use equivalent size worm-drive 
clips on refitting. Note the fitted position of 
each hose, to aid correct refitting later. 

5 Push the filter up from below and lift it from 
its location (see illustration). 

6 Fill the new filter with clean diesel fuel, 
then push it back into position in the engine 
compartment. 

7 Reconnect the fuel supply and return 
hoses, using the notes made during removal - 
note the fuel flow arrow markings next to each 
port. Where crimp-type hoses were originally 
fitted, use equivalent size worm-drive clips on 
refitting. 

8 Using a new O-ring, refit the control valve 
to the top of the filter and insert the retaining 
clip. 

9 Start and run the engine at idle, then check 
around the fuel filter for fuel leaks. Note: /t 
may take a few seconds of cranking before the 
engine starts. 

10 Raise the engine speed to about 2000 rpm 
several times, then allow the engine to idle 
again. Observe the fuel flow through the 
transparent hose leading to the fuel injection 
pump and check that it is free of air bubbles. 
11 On completion, dispose of the old filter 
safely. 


return hoses from the ports on the top of the filter unit 


32.5 Push the filter up from below and lift it from its location 


33 Automatic transmission 
fluid level check 


EN 
ES 


^ 


01P type automatic transmission 


Note: An accurate fluid level check can 
only be made with the transmission fluid 
at a temperature of between 35°С and 
45°С; if it is not possible to ascertain this 
temperature, it is strongly recommended 
that the check be made by a VW dealer who 
will have the instrumentation to check the 
temperature and to check the transmission 
electronics for fault codes. Overfilling or 
underfilling adversely affects the function of 
the transmission. 

1 Take the vehicle on a short journey to warm 
the transmission slightly (see Note above), 
then park the vehicle on level ground and 
engage P with the selector lever. 

2 Raise the front and rear of the vehicle and 
support it on axle stands (see Jacking and 
vehicle support), ensuring the vehicle is kept 
level. 

3 Remove the engine undertray as described 
in Chapter 11, Section 25. 


a ae - 
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33.5 0ЇР type automatic transmission fluid level check 


1 Level plug 
2 Level tube 


4 Start the engine and run it at idle speed until 
тте transmission fluid temperature reaches 
SS"C. 

5 Unscrew the fluid level plug from the bottom 
> the transmission sump (see illustration). 

8 Е fluid continually drips from the level 
tude as the fluid temperature increases, the 
“ша level is correct and does not need to be 
зрреа-ир. Note that there will be some fluid 
ziready present in the level tube, and it will 
>= necessary to observe when this amount 
паз drained before making the level check. 
Maske sure that the check is made before the 
772 temperature reaches 45°C. Check the 
condition of the seal on the level plug and 
renew it if necessary by cutting off the old 
seal and fitting a new one. Refit the plug and 
Santen to the specified torque. 

Т If no fluid drips from the level tube, even 
«nen the fluid temperature has reached 45°C, 
© will be necessary to add fluid as follows 
«nile the engine is still running. 

8 Using a screwdriver, lever off the cap from 
me filler tube on the side of the transmission 
sump. Note: On some models the locking 
Sevice will be permanently damaged and a 
new cap must be obtained. On other models, 
“е cap securing clip must be renewed. 

8 With the cap removed, pull out the filler tube 
slug then add the specified fluid until it drips 
out of the level tube. Check the condition 
27 the seal on the level plug and renew it if 
necessary by cutting off the old seal and 
“ting a new one. Refit the plug and tighten to 
те specified torque. 

10 Refit the filler tube plug and the new cap 
2r cap securing clip. 

11 Switch off the ignition then refit the engine 
andertray and lower the vehicle to the ground. 
12 Frequent need for topping-up indicates 
that there is a leak, which should be found 
and corrected before it becomes serious. 


Min 


20°С 


3 Filler cap 
4 Retaining clip 


098 type automatic transmission 


13 Take the vehicle on a short journey, 
to warm the transmission up to normal 
operating temperature, then park the vehicle 
on level ground. The fluid level is checked 
using the dipstick located at the front of the 
transmission. 

14 With the engine idling, the handbrake 
applied and the selector lever in the P (Park) 
position, withdraw the dipstick from the tube, 
and wipe all the fluid from its end with a clean 
rag or paper towel. Insert the clean dipstick 
back into the tube as far as it will go, then 
withdraw it once more. Note the fluid level on 
the end of the dipstick; it should be between 
the MAX and MIN marks (see illustration). 

15 If topping-up is necessary, add the 
required quantity of the specified fluid to the 
transmission through the dipstick tube. Use 
a funnel with a fine mesh gauze, to avoid 
spillage, and to ensure that no foreign matter 
enters the transmission. Note: Never overfill 
the transmission so that the fluid level is above 
the upper mark. 

16 After topping-up, take the vehicle on 
a short run to distribute the fresh fluid, 


0-а 


34.3 Automatic transmission final drive ой 
filler/level plug (arrowed) 


5711-01-33.14 HAYNES 


33.14 Fluid level dipstick markings on the 098 type automatic 


transmission 


then recheck the level again, topping-up if 
necessary. 

17 Always maintain the level between the 
two dipstick marks. If the level is allowed to 
fall below the lower mark, fluid starvation may 
result, which could lead to severe transmission 
damage. If the level is too high, the excess fluid 
may be ejected. In either case, an incorrect 
level will adversely affect the operation of the 
transmission. 

18 Frequent need for topping-up indicates 
that there is a leak, which should be found 
and corrected before it becomes serious. 


34 Automatic transmission N 
final drive oil level check 3 
x 


1 Apply the handbrake, then jack up the front 
of the vehicle and support it on axle stands 
(see Jacking and vehicle support), but note 
that the rear of the vehicle should also be 
raised to ensure an accurate level check. 

2 Remove the engine undertray as described 
in Chapter 11, Section 25. 

3 Working through the opening in the front 
subframe, wipe clean the area around the filler/ 
level plug, which is situated on the rear of the 
final drive/differential housing, then unscrew 
the plug and clean it (see illustration). 

4 The oil level should reach the lower edge of 
the filler/level hole. A certain amount of oil will 
have gathered behind the filler/level plug, and 
will trickle out when it is removed; this does not 
necessarily indicate that the level is correct. 
To ensure that a true level is established, wait 
until the initial trickle has stopped, then add oil 
as necessary until a trickle of new oil can be 
seen emerging. The level will be correct when 
the flow ceases. When topping-up, use only 
good-quality oil of the specified type (refer to 
Lubricants and fluids). 
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5 Filling the differential with oil is an extremely 
awkward operation; above all, allow plenty of 
time for the oil level to settle properly before 
checking it. If a large amount is added to 
the differential, and a large amount flows 
out on checking the level, refit the filler/level 
plug and take the vehicle on a short journey 


so that the new oil is distributed fully around 
the differential components, then recheck the 
level when it has settled again. 

6 If the differential has been overfilled so 
that oil flows out when the filler/level plug is 
removed, check that the vehicle is completely 
level (front-to-rear and side-to-side), and 


Every 80 000 miles (120 000 km) - ‘INSP’ 


35 Timing belt and 
tensioner renewal 


N 
N 


Proceed as described in Chapter 2A, 
Section 4 and 5 (4-cylinder engines) or Chapter 
2B, Section 4, 5 or 7 (5-cylinder engines). 


36 Injection pump 
drivebelt renewal - 
5-cylinder engines 


ж? 


Proceed as described in Chapter 2B, 
Section 6. 


allow the surplus to drain off into a suitable 
container. 

7 When the level is correct, refit the plug, 
tightening it securely. Wash off any spilt oil, 
refit the engine undertray and lower the vehicle 
to the ground. 


on interval display 
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4-cylinder engine in-vehicle repair procedures 


Contents 


Section number 


Section number 


Auxiliary drivebelts - removal and геййіпд. .................... 6. » General information ..« 4s ce sio xpo hr tir Уне T. 1 
Camshaft cover - removal and гейіпа . ...................... 7 Hydraulic tappets - operation сһесКк......................... 12 
Camshaft oil seal - гепемгі................................ 8 Intermediate shaft oil seal – гепема!......................... 9 
Compression and leakdown tests - description and interpretation.. З Location of TDC on No 1 суїпдег........................... 2 
Crankshaft oil seals - гепемгі!.............................. 10 Oil pump and pickup - removal and геїіпо................... 16 
Cylinder head - removal and геїіпд. . ....................... 11 Sump - removal and геННіп0............................... 15 
Engine mountings ~ inspection and гепема! . .................. 14 Timing belt and outer covers - removal and refitting............. 4 
Flywheel - removal, inspection and refitting ................... 13 Timing belt tensioner and sprockets - removal and refitting....... 5 
Degrees of difficulty 

Easy, suitable for ХУ | Fairly easy, suitable SS | Fairly difficult, SS | Difficult, suitable N Very difficult, Ñ 

novice with little for beginner with У | suitable for competent Wy | for experienced DIY А, | suitable for expert — 

experience Җ | some experience x DIY mechanic ў тесһапіс ў DIY or professional ў 


Specifications 


General 


EROWIG VOS. rus e eR Sala Op сақтан taeda eh at дА Cou V bias 
Engine codes: 
45 kW (normally aspirated) епдіпев.......................... 
50 kW (turbocharged) епдіпев.............................. 
BEPDACIUI, Lorena d een ney VA ERE F EET ERG Rta Ase aces 
ЕЖЕН ғаз ражаа» TI CRT LT LOIRE. LR LT 
ТРЗ at Vates Pesta tis ed Sie Was көр АГАЕ «асым 
Bompresslofi Tatio: «25-22-44 122 гос 69 рессора НЫР ада 
Compression pressures - тїпїтит............................ 
а OAS ow ECEITTUERELETUTTIIITTLU D IICILSLDI LIE ISI 
Direction of crankshaft rotation ............................... 
Auxiliary drivebelt tension: 
Alternator and coolant pump V-belt adjustment arm nut: 
Now N-DOlE Қ АЛАЯ Uae rele EFI REP sgh кке DE DVRT AE 
Has peli. esa aE are RITPPLESPOIRE Ы P 
Timing belt tension: 
Early engines only - without semi-automatic tensioner........... 


Lubrication system 

Pe OUND ы 2а са ара ааа RT A ҮГІТ 
Normal operating oil Dra&SUlB. uas реа аал ансар 
Neue" cca ыз карьер өзе езізее езе а ыра 
ее 6 ucaacii soia mv rtenE E PEN Svr IPS Stes 


4-cylinder, in-line, single overhead camshaft 


1X 

ABL 

1896 cc 

79.5 mm 

95.5 mm 

22.5:1 

26 bar 

1-3-4-2 (No 1 cylinder at timing belt end) 
Clockwise (seen from right-hand side of vehicle) 


8 Nm (6 Ibf ft) 
4 Nm (3 Ibf ft) 


Scale reading of 12-13 units measured using Volkswagen tool VW 210 


Sump-mounted, driven indirectly from intermediate shaft 
2.0 bar minimum (at 2000 rpm, oil temperature 80°С) 

0.2 mm (wear limit) 

0.15 mm (wear limit) 
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4 
Torque wrench settings Nm Ibf ft 
Alternator mountings: 
With auxiliary V-belt drive: 
Adjustment arm nut locking Бой........................... 35 26 
Adjustment arm-to-mounting bracket Бой................... 23 17 
МООИ DONS „е в Чаа Cy sgh were neste 35 26 
With ribbed auxiliary belt drive: 
MORD nd DONS se is oa ОИЕ ANSE SS өзсекы 23 17 
Big-end bearing caps bolts:* 
Stage Trpo із әз асет ҮГҮС Г ОКУСА 30 22 
AOA 9 оралатын ареалы ааай аносир Angle-tighten a further 90° 
CAMBS Cover AUIS =... геа аана урза гвар ЫА 10 т 
Camshaft bearing сар Ше,.-.:--:»%5%%%5%4%%%%806%%24%66ж%5% 20 15 
Gamshaft зргоскеї Бої... 2. оаа саара әу 45 33 
Coolant pump pulley Боке. „:, .:' „ааа гака аге 20 15 
Crankshaft auxiliary belt pulley бойв........................... 25 18 
Crankshaft front oil seal housing бойв.......................... 20 15 
Crankshaft rear oil seal housing bolts .......................... 10 ri 
Crankshaft pulley-to-sprocket бойв............................ 25 18 
Crankshaft sprocket bolt:* 
SHAG A ез te Аз tote i da аға seis oct One yen e RUE a 90 66 
ЖЕНЕ». о болын есі bred beep ys whale РЕ ST Angle-tighten a further 90° 
Cylinder head bolts:* 
SHAS ЕТТЕГІ nag oe bine Fy WHS Ee wate ens are 3 perle В 40 30 
SIBDO Zee shy sh poy леу екент ки cease res 47 me К ЄЗ Review? 60 44 
SHAG Sy Lis ers vri re rh ates es, ce ere dye o e o eani ҚҰ» Angle-tighten a further 90° 
SHAD kem DEM ES ERTS EEK әли ES ыт Уа SS Ee Angle-tighten a further 90° 
Engine mountings: * 
Left-hand mounting-to-body through Бой..................... 65 48 
Left-hand mounting-to-body пиі........................... 55 41 
Left-hand mounting transmission bracket-to-transmission........ 65 48 
Rear mounting-to-subframe (early тодеіѕ) .................... 45 33 
Rear mounting-to-subframe through bolt (later models)*.......... 200 148 
Rear mounting-to-transmission through bolt (later models):* 
SHAG | ue esce ho XA ERES UR IRR ЙЛ бекзат ЕЗ 80 59 
SIBUR Esa facesse so T EF ces IGI ас баба аа баи Angle-tighten a further 90° 
Rear mounting-to-transmission rear bolts (later models). ......... 40 30 
Rear mounting-to-transmission right-hand bolts (later models) .... 100 74 
Right-hand mounting-to-body through Бой.................... 65 48 
Right-hand mounting-to-body пиів.......................... 55 41 
Exhaust manifold nuts: 
WAG NS vin dizi tu ора а ЖУК ЗА gee OAS epee ӨЗ 5 5 
МЕЛ: ер: ские pes pagi танне оваа ON 23 17 
NUBE rib pertaEIUQ CI тело ТЕТІ ei $c» pa 40 30 
Flywheel bolts:* 
DGS lcs. ЫРЫК Ке Cha RI АКЫРЕККЕ DIY CARA NS 30 22 
Stage сз a hoa жи»: капа ba ae HEREIN AES me sies аа! әд gd Angle-tighten a further 90° 
Fuel injection pump sprocket outer bolts (two-part sprocket). ....... 25 18 
Iniet.nmanitold DONS: assores осе адб riti Sw CR emen ж Ык 25 18 ’ 
Intermediate shaft flange Бойв................................ 25 18 
Intermediate shaft sprocket bolt .............................. 45 33 
MAIR baarrig Cap DMS. 12. aciei нр оао слее рае 65 48 
On DUTP Cover Ба. stele Аы а: cur be ues ога cet esate. 10 7 
ОҢ püriprirriounting bolts. . .>->.--22-5>5-2625<222-2%%%6еы%6»93 20 15 
Oil POMP DICKUB tubb ӘШӨМЕ cou сг» cta Deu tm эз ъз eg Paw де RR 10 7 
Power steering pump mounting bolts .......................... 20 15 
Power steering pump pulley bolts ............................. 20 15 
Roadwheel bolts: 
Up 1G DECOMmber 1995. eerren ye зуе паза [r3 4.592 160 118 
ЖАЙЧУ 1996 ORION РРР rne EIOS qux арбыса а RESI Ee 180 133 
БАШ ДР FetaninG HONS . 25.52? роььо оваа арня 20 15 
Timire belt ténalóner looknüut ..; «1. educ иез гоонь агаа 20 15 
Transmission bellhousing to engine: 
PAS balls, x42 eset ут AAA T LEDERO4 DPTQ толатын 20 15 
MID БОЙ oiu эне ра Азы кишки sac АКР oes eee ЫК 60 44 
МЇ БОК; ға» so eS ерда крае Кы Жыр а ел beet акаа ERES 80 59 


"Use new nuts/bolts 


1 General information 


Using this Chapter 


Chapter 2 is divided into three parts; A, 
Е and С. Repair operations that can be 
carried out with the engine in the vehicle 
аге described in Parts A (4-cylinder engines) 
and B (5-cylinder engines). Part C covers 
the removal and refitting of the engine/ 
transmission as a unit and describes 
the engine dismantling and overhaul 
procedures. 

їп Parts A and В, the assumption is made 
that the engine is installed in the vehicle, with 
ай ancillaries connected. If the engine has 
been removed for ‘overhaul, the preliminary 
dismantling information which precedes each 
operation may be ignóted. 


Engine description 


The engines are water-cooled, single 
overhead camshaft, in-line four cylinder units 
with cast-iron cylinder blocks and aluminium- 
alloy cylinder heads. All are mounted 
transversely at the front of the vehicle, with 
the transmission bolted to the left-hand side 
of the engine. 

The cylinder head carries the camshaft, 
which is driven by a toothed timing belt. It also 
houses the inlet and exhaust valves, which 
are closed by double coil springs, and which 
run in guides pressed into the cylinder head. 
The camshaft actuates the valves directly via 
hydraulic tappets, mounted in the cylinder 
head. The cylinder head contains integral 
oilways which supply and lubricate the 
tappets. 

The crankshaft is supported by five main 
Dearings, and endfloat is controlled by a thrust 
Dearing fitted between cylinders No 2 and 3. 

The engines are fitted with a timing 
belt-driven intermediate shaft, which provides 
drive for the brake servo vacuum pump and 
the oil pump. 

Engine coolant is circulated by a pump, 
driven by the auxiliary drivebelt. For details of 
the cooling system, refer to Chapter 3. 

Lubricant is circulated under pressure 
by a gear-type. Oil is drawn from the 
sump through a strainer, and then forced 
through an externally-mounted, replaceable 
screw-on filter. From there, it is distributed 
to the cylinder head, where it lubricates the 
camshaft journals and hydraulic tappets, and 
also to the crankcase, where it lubricates 
the main bearings, connecting rod big- and 
small-ends, gudgeon pins and cylinder 
bores. Oil jets are fitted to the base of each 
cylinder - these spray oil onto the underside 
of the pistons, to improve cooling. An oil 
cooler, supplied with engine coolant, reduces 
the temperature of the oil before it re-enters 
the engine. 
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Repairs possible with the engine 
installed in the vehicle 


The following operations can be performed 
without removing the engine: 
a) Compression pressure - testing. 
b) Auxiliary drivebelts — removal and 
refitting. 
c) Camshaft cover — removal and refitting. 
d) Timing belt, sprockets and cover – 
removal, inspection and refitting. 
е) Camshaft — removal and refitting.* 
f) Camshaft oil seal - renewal. 
g) Camshaft sprocket — removal and 
refitting. 
h) Coolant pump - removal and refitting 
(refer to Chapter 3, Section 8). 
i) Crankshaft oil seals - renewal. 
j) Crankshaft sprocket — removal and 
refitting. 
k) Cylinder head — removal and refitting.* 
|) Flywheel — removal and refitting. 
m) Intermediate shaft oil seal - renewal. 
n) Sump - removal and refitting. 
о) Oil pump and pickup assembly — removal 
and refitting. 
p) Pistons, connecting rods and big-end 
bearings - removal and refitting. 
а) Engine mountings - inspection and 
renewal. 
"Cylinder head dismantling procedures are 
given in Chapter 2C, Section 6 and also 
contain details of camshaft and hydraulic 
tappet removal. 
Note: /t is possible to remove the pistons and 
connecting rods (after removing the cylinder 
head and sump) without removing the engine 
from the vehicle. However, this procedure is 
not recommended. Work of this nature is more 
easily and thoroughly completed with the 
engine on the bench. 


2 Location of TDC on 5. 
Мо 1 cylinder SS 
ж 

ж 


General information 


1 The crankshaft, camshaft and intermediate 
shaft sprockets are driven by the timing belt. 
The crankshaft and camshaft sprockets move 
in phase with each other to ensure correct 
valve timing. 

2 The design of the engines covered in this 
Chapter is such that piston-to-valve contact 
will occur if the crankshaft is turned with the 
timing belt removed. For this reason, it is 
important that the correct phasing between 
the camshaft and crankshaft is preserved 
whilst the timing belt is off the engine. This is 
achieved by setting the engine in a reference 
condition (known as Top Dead Centre or 
TDC) before the timing belt is removed, and 
then preventing the shafts from rotating until 
the belt is refitted. Similarly, if the engine 


2.6 Removing the press-stud fixings from 
the timing belt upper cover 


has been dismantled for overhaul, the 
engine can be set to TDC during reassembly 
to ensure that the correct shaft phasing is 
restored. 

3 TDC is the highest position a piston reaches 
within its respective cylinder - in a four-stroke 
engine, each piston reaches TDC twice per 
cycle; once on the compression stroke, 
and once on the exhaust stroke. In general, 
TDC normally refers to No 1 cylinder on the 
compression stroke. Note that the cylinders 
are numbered one to four, starting from the 
timing belt end of the engine. 


Setting TDC on No 1 cylinder 


4 Remove the auxiliary drivebelts as described 
in Section 6. 

5 Remove the camshaft cover as described in 
Section 7. 

6 Release the uppermost part of the timing 
belt outer cover by prising open the metal 
spring clips and where applicable, removing 
the press-stud fixings (see illustration). Lift 
the cover away from the engine 

7 Where fitted, remove the inspection 
bung from the transmission bellhousing, if 
necessary using a large nut to unscrew it. 
Rotate the crankshaft clockwise with a wrench 
and socket, or a spanner, until the timing mark 
machined onto the edge of the flywheel lines 
up with the pointer on the bellhousing casting 
(see illustrations). 

8 To lock the engine in the TDC position, 
the camshaft (not the sprocket) and fuel 
injection pump sprocket must be secured in a 
reference position, using special locking tools. 


2.7a Use a large nut to remove the bung 
from the transmission bellhousing... 
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2.7b ...then turn the crankshaft until the 
timing mark (arrowed) machined onto the 
edge of the flywheel... 


2.9 Engage the locking bar with the slot in the camshaft 


Improvised tools may be fabricated, but due 
to the exact measurements and machining 
involved, it is strongly recommended that a kit 
of locking tools is either borrowed or hired, or 
purchased from a reputable tool manufacturer 
(see illustration). 

Caution: Do not use these locking tools 
to prevent the rotation of the crankshaft, 
camshaft, etc. while slackening or 
tightening fasteners - they are not 
intended for this purpose and may break if 
over-stressed in such a way; use only the 
method described at the relevant point in 
this manual 


2.12 Injection pump sprocket locked using 
locking pin (arrowed) 


...lines up with the pointer (arrowed) 
on the bellhousing casting 


X 


9 Engage the edge of the locking bar with 
the slot in the end of the camshaft (see 
illustration). 

10 With the locking bar still inserted, 
turn the camshaft slightly (by turning the 
crankshaft clockwise, as before), so that 
the locking bar rocks to one side, allowing 
one end of the bar to contact the cylinder 
head surface. At the other side of the 
locking bar, measure the gap between the 
end of the bar and the cylinder head using 
a feeler blade. 

11 Turn the camshaft back slightly, then 
pull out the feeler blade. The idea now is 
to level the locking bar by inserting two 
feeler blades, each with a thickness equal 
to half the originally measured gap, on either 
side of the camshaft between each end 
of the locking bar and the cylinder head. 
This centres the camshaft, and sets the 
valve timing in the reference condition (see 
illustration). 

12 Insert the locking pin through the fuel 
injection pump sprocket alignment hole, and 
thread it into the support bracket behind the 
sprocket. This locks the fuel injection pump in 
the reference condition (see illustration). 

13 The engine is now set to ТОС on No 1 
cylinder. 


2.11 Camshaft centred and locked using locking bar and feeler 


2.8 Engine locking tools 


gauges 


3 Compression and 2 
leakdown tests - 3 
description and interpretation ў 


Compression test 


Note: A compression tester specifically 
designed for diesel engines must be used for 
this test. 

1 When engine performance is down, or 
if misfiring occurs, a compression test can 
provide diagnostic clues as to the engine’s 
condition. If the test is performed regularly, it 
can give warning of trouble before any other 
symptoms become apparent. 

2 A compression tester specifically intended 
for diesel engines must be used, because 
of the higher pressures involved. The tester 
is connected to an adapter which screws 
into the fuel injector hole. It is unlikely to 
be worthwhile buying such a tester for 
occasional use, but it may be possible to 
borrow or hire one - if not, have the test 
performed by a garage. 
3 Unless specific instructions to the contrary 
are supplied with the tester, observe the 
following points: 

a) The battery must be in a good state of 

charge, the air filter must be clean, and 
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the engine should be at normal operating 
temperature. 

Б) All the injectors must be removed as 
described in Chapter 4A, Section 11 
before starting the test. 

с) The injection pump stop solenoid 
must be disconnected, to prevent the 
engine from running or fuel from being 
discharged. 

4 Fit a compression tester to the No 1 cylinder 
injector hole. 

5 Crank the engine for several seconds on 
the starter motor. After one or two revolutions, 
the compression pressure should build up to 
а maximum figure and then stabilise. Record 
the highest reading obtained. 

6 Repeat the test on the remaining cylinders, 
recording the pressure in each. 

7 VW specify wear limits for compression 
pressures - refer to the Specifications. Seek 
the advice of a VW dealer or other diesel 
specialist if in doubt as to whether a particular 
pressure reading is acceptable. 

8 The cause of poor compression is less 
easy to establish on a diesel engine than on 
а petrol one. The effect of introducing oil into 
the cylinders (“меѓ testing) is not conclusive, 
because there is a risk that the oil will sit in 
the swirl chamber, instead of passing to the 
rings. However, the following can be used as a 
rough guide to diagnosis. 

9 All cylinders should produce very similar 
pressures; a difference of more than 5 bars 
between any two cylinders indicates the 
existence of a fault. Note that the compression 
should build up quickly in a healthy engine; low 
compression on the first stroke, followed by 
gradually-increasing pressure on successive 
strokes, indicates worn piston rings. A low 
compression reading on the first stroke, which 
does not build up during successive strokes, 
indicates leaking valves or a blown head 
gasket (a cracked head could also be the 
cause). 

10 A low reading from two adjacent 
cylinders is almost certainly due to the head 
gasket having blown between them; the 
presence of coolant in the engine oil will 
confirm this. 

11 If the compression reading is unusually 
high, the cylinder head surfaces, valves and 
pistons are probably coated with carbon 
deposits. If this is the case, the cylinder head 
should be removed and decarbonised (refer to 
Chapter 2C, Section 6). 

12 On completion, remove the compression 
tester, and refit the injectors as described in 
Chapter 4A, Section 11. Reconnect the wiring 
to the injection pump stop solenoid. 


Leakdown test 


13 A leakdown test measures the rate at 
which compressed air fed into the cylinder 
is lost. It is an alternative to a compression 
test, and in many ways it is better, since the 
escaping air provides easy identification of 
where pressure loss is occurring (piston rings, 
valves or head gasket). 


14 The equipment needed for leakdown 
testing is unlikely to be available to the home 
mechanic. If poor compression is suspected, 
have the test performed by a suitably- 
equipped garage. 


4 Timing belt and outer covers 
— removal and refitting 


WEY 


General information 


1 The primary function of the toothed 
timing belt is to drive the camshaft, but it is 
also used to drive the fuel injection pump, 
intermediate shaft and coolant pump. Should 
the belt slip or break in service, the valve 
timing will be disturbed and piston-to-valve 
contact will occur, resulting in serious engine 
damage. 

2 For this reason, it is important that the timing 
belt is tensioned correctly, and inspected 
regularly for signs of wear or deterioration. 

3 Note that the removal of the inner section 
of the timing belt cover is described as part 
of the cylinder head removal procedure; see 
Section 11 later in this Chapter. 


Removal 


4 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

5 For improved access, move the radiator to 
the service position as described in Chapter 3, 
Section 3. 

6 Remove the air cleaner housing as 
described in Chapter 4A, Section 2. 

7 Disconnect the wiring at the fuel injection 
pump stop solenoid. 

8 Release the uppermost part of the timing 
belt outer cover by prising open the metal 
spring clips and where applicable, removing 
the press-stud fixings (see illustration 2.6). 
Lift the cover away from the engine 

9 With reference to Section 6, remove the 
auxiliary drivebelt(s). Slacken and withdraw the 
screws, and lift off the coolant pump pulley. 

10 Refer to Section 2, and using the engine 
alignment markings, set the engine to TDC on 
No 1 cylinder. 

11 Slacken and withdraw the retaining bolts, 
then remove the pulley for the ribbed auxiliary 


4.11 Removing the crankshaft auxiliary 
belt pulleys 


belt (together with the V-belt pulley, where 
fitted) from the crankshaft sprocket (see 
illustration). On completion, check that the 
engine is still set to TDC. 

12 Remove the retaining screws and clips, 
and lift off the timing belt lower cover. 

13 On engines with a two-part fuel injection 
pump sprocket, ensure that the sprocket 
locking pin is firmly in position (see Section 2), 
then loosen the outer sprocket securing bolts 
by half a turn. 

Caution: Do not loosen the sprocket centre 
bolt, as this will alter the fuel injection 
pump’s basic timing setting. 

14 With reference to Section 5, relieve the 
tension on the timing belt by slackening the 
tensioner mounting nut slightly, allowing it to 
pivot away from the belt. 

15 Examine the timing belt for 
manufacturer’s markings that indicate the 
direction of rotation. If none are present, 
make your own using typist’s correction 
fluid or a dab of paint — do not cut or score 
the belt in any way. 

Caution: If the belt appears to be in good 
condition and can be re-used, it is essential 
that it is refitted the same way around, 
otherwise accelerated wear will result, 
leading to premature failure. 

16 Slide the belt off the sprockets, taking care 
to avoid twisting or kinking it excessively. 


Inspection 


17 Examine the belt for evidence of 
contamination by coolant or lubricant. If this is 
the case, find the source of the contamination 
before progressing any further. Check the 
belt for signs of wear or damage, particularly 
around the leading edges of the belt teeth. 
Renew the belt if its condition is in any doubt; 
the cost of belt renewal is negligible compared 
with potential cost of the engine repairs, 
should the belt fail in service. Where fitted, the 
semi-automatic tensioner should be renewed 
as a matter of course at the same time as the 
timing belt. 

18 If the timing belt is not going to be refitted 
for some time, it is a wise precaution to hang a 
warning label on the steering wheel, to remind 
yourself (and others) not to attempt to start 
the engine. 


Refitting 

19 Ensure that the crankshaft is still set 
to TDC on No 1 cylinder, as described in 
Section 2. 

20 Refer to Section 5 and slacken the 
camshaft sprocket bolt by half a turn. 
Release the sprocket from the camshaft taper 
mounting by carefully tapping it with a pin 
punch, inserted through the hole provided іп 
the timing belt inner cover (see illustration). 
21 Loop the timing belt loosely under the 
crankshaft sprocket. 

Caution: Observe the direction of rotation 
markings on the belt. 

22 Engage the timing belt teeth with the 
crankshaft sprocket, then manoeuvre it into 
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4.20 Releasing the camshaft sprocket from the taper using a pin 


punch 


position over the camshaft and injection pump 
sprockets. Ensure the belt teeth seat correctly 
on the sprockets. Note: Slight adjustments 
to the position of the camshaft sprocket (and 
where applicable, injection pump sprocket) 
may be necessary to achieve this. 

23 Pass the flat side of the belt over the 
intermediate shaft pulley and tensioner roller 
- avoid bending the belt back on itself or 
twisting it excessively as you do this. 

24 On engines with a single-part fuel 
injection pump sprocket, remove the locking 
pin from the fuel injection pump sprocket 
(see Section 2). 

25 Ensure that the ‘front run’ of the belt is taut 
— ie all the slack should be in the section of the 
belt that passes over the tensioner roller. 


H31958 


H31956 


E EAN 


26 Tension the belt by turning the eccentrically- 
mounted tensioner clockwise; two holes are 
provided in the side of the tensioner hub for this 
purpose - a pair of sturdy right-angled circlip 
pliers is a suitable substitute for the correct VW 
tool (see illustration). 

27 On engines with a semi-automatic belt 
tensioner, turn the tensioner clockwise until 
the notch in the tensioner’s centre aligns 
with the raised rib on its outer part (see 
illustration). Note: /f the tensioner is turned 
too far, it must be rotated fully anticlockwise 
to release the pressure completely before 
turning it clockwise again; if excessive pressure 
has been applied, do not merely relax that 
pressure to bring the notch and raised rib into 
alignment. 


4.27 Notch must align with raised rib - 
engines with semi-automatic tensioner 


” 
% 


4.26 Tensioning the timing belt using а pair of circlip pliers in the 


belt tensioner 


28 Test the timing belt tension by grasping 
it between the fingers at a point mid-way 
between the injection pump and camshaft 
sprockets, and twisting it. The belt tension 
is correct when the belt can just be twisted 
through 45° (1/8 of a turn) and no further. 

29 When the correct belt tension has been 
achieved, tighten the tensioner locknut to the 
specified torque. 

30 On engines without a semi-automatic 
tensioner, the belt tension must be accurately 
checked, and if necessary adjusted — this 
involves the use of a dedicated belt tension 
measuring device (Volkswagen tool VW 210), 
and it is advisable to have this operation 
carried out by a VW dealer. 

31 At this point, check the crankshaft is still 
set to TDC on No 1 cylinder (see Section 2). 
32 Refer to Section 5 and tighten the camshaft 
sprocket bolt to the specified torque. 

33 On engines with a two-part fuel injection 
pump sprocket, tighten the outer sprocket 
bolts, then remove the sprocket locking pin. 
34 With reference to Section 2, remove the 
camshaft locking bar. 

35 Using a spanner or wrench and socket on 
the crankshaft pulley centre bolt, rotate the 
crankshaft through two complete revolutions. 
Reset the engine to TDC on No 1 cylinder, 
with reference to Section 2 and check that the 
fuel injection pump sprocket locking pin can 
be inserted. Re-check the timing belt tension 
and adjust it, if necessary. 

36 Refit the upper and lower sections of the 
timing belt outer cover, tightening the retaining 
screws securely. 

37 Refit the coolant pump pulley and tighten 
the retaining screws to the specified torque. 
38 Refit the crankshaft auxiliary belt pulley 
and tighten the retaining screws to the 
specified torque, using the method employed 
during removal. Note that the offset of the 
pulley mounting holes allows only one fitting 
position. 

39 With reference to Section 6, refit and 
tension the auxiliary drivebelt(s). 


40 Refit the camshaft cover as described іп 
Section 7. 

41 Reconnect the fuel injection pump stop 
solenoid wiring. 

42 Refit the air cleaner housing as described 
т Chapter 4A, Section 2. 

43 Move the radiator back to its normal 
Position as described in Chapter S, Section 3, 
then reconnect the battery negative terminal. 
44 On completion, refer to Chapter 4A, 
Section 8 and check the fuel injection pump 
timing. 


5 Timing belt tensioner 
and sprockets - 
removal and refitting 


HEY 


1 Disconnect the battery negative terminal 
refer to Disconnecting the battery). 

2 For improved access, move the radiator to 
the service position as described in Chapter 3, 
Section 3. 

3 Remove the air cleaner housing as 
Gescribed in Chapter 4A, Section 2. 

4 Remove the auxiliary drivebelt(s) as 
gescribed in Section 6. 


Timing belt tensioner 


Removal 


5 With reference to the relevant paragraphs of 
Sections 2 and 4, set the engine to TDC on No 1 
cylinder, then remove the upper section of the 
Sming belt outer cover. 

6 Slacken the retaining nut at the hub of the 
tensioner pulley and allow the assembly to 
rotate anti-clockwise, relieving the tension on 
the timing belt. Remove the nut and recover 
the washer (see illustration). 

7 Slide the tensioner off its mounting stud 
(see illustration). 

8 Wipe the tensioner clean, but do not use 
solvents that may contaminate the bearings. 
Spin the tensioner pulley on its hub by hand. 
Stiff movement or excessive freeplay is an 
ndication of severe wear; the tensioner is 


To make a camshaft sprocket holding tool, obtain two lengths of 
steel strip about 6 mm thick by 30 mm wide or similar, one 600 
mm long, the other 200 mm long (all dimensions approximate). 
Bolt the two strips together to form a forked end, leaving the 
bolt slack so that the shorter strip can pivot freely. At the end of 
each 'prong' of the fork, secure a bolt with a nut and a locknut, 
to act as the fulcrums; these will engage with the cut-outs in 
the sprocket, and should protrude by about 30mm 
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5.6 Remove the tensioner nut and recover 
the washer 


not a serviceable component, and should be 
renewed. Where fitted, the semi-automatic 
tensioner should be renewed as a matter 
of course at the same interval as the timing 
belt. 

Refitting 

9 Slide the tensioner pulley over the mounting 
stud. On engines with a semi-automatic 
tensioner, engage the forked end of the 
backplate with the timing belt pillar. 

10 Refit the tensioner washer and retaining 
nut - do not fully tighten the nut at this stage. 
11 With reference to Section 4, refit and 
tension the timing belt. 

12 On engines with a semi-automatic 
tensioner, the operation of the tensioner 
can be tested as follows: apply firm thumb 
pressure to the timing belt at a point mid-way 
between the camshaft and fuel injection pump 
sprockets. The notch in the tensioner's centre 
will move away from the raised rib on the outer 
part as pressure is applied, and then move 
back into alignment again as the pressure is 
released (see illustration 4.26). 

13 Refit the camshaft cover as described in 
Section 7. 

14 Refer to Section 4 and refit the timing belt 
cover. 

15 With reference to Section 6, refit and 
tension the auxiliary drivebelt(s). 


5.7 Slide the tensioner off its mounting 
stud 


16 Refit the air cleaner housing as described 
in Chapter 4A, Section 2. 

17 Move the radiator back to its normal 
position as described in Chapter 3, Section 3, 
then reconnect the battery negative terminal. 


Camshaft timing belt sprocket 


Removal 


18 Refer to the relevant paragraphs of 
Section 2 and 4, set the engine to TDC on No 1 
cylinder, then remove the timing belt upper 
outer cover. 

19 Slacken the timing belt tensioner centre 
nut and allow it to rotate anti-clockwise, 
to relieve the tension on the timing belt. 
Carefully slide the timing belt off the camshaft 
sprocket. 

20 The camshaft sprocket must be held 
stationary whilst its retaining bolt is slackened; 
if access to the correct VW special tool is not 
possible, a simple home-made tool using 
basic materials may be fabricated (see Tool 
Tip). 

21 Using the holding tool, brace the support 
the camshaft sprocket then slacken and 
remove the retaining bolt; recover the washer 
where fitted. 

22 Slide the camshaft sprocket from the end 
of the camshaft (see illustration). 

23 With the sprocket removed, examine 


4. i 


5.22 Removing the camshaft sprocket 
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5.37a Insert the crankshaft sprocket bolt... 


the camshaft oil seal for signs of leaking. If 
necessary, refer to Section 8 and renew it. 

24 Wipe the sprocket and camshaft mating 
surfaces clean. 

Refitting 

25 Locate the sprocket on the camshaft, 
then insert the retaining bolt hand-tight at this 
stage. 

26 With reference to Sections 2 and 4, check 
that the engine is still set to TDC on No 1 
cylinder, then refit and tension the timing belt. 
27 Refit the camshaft cover as described in 
Section 7. 

28 Refer to Section 4 and refit the timing belt 
cover. 

29 With reference to Section 6, refit and 
tension the auxiliary drivebelt(s). 

30 Refit the air cleaner housing as described 
in Chapter 4A, Section 2. 

31 Move the radiator back to its normal 
position as described in Chapter 3, Section 3, 
then reconnect the battery negative terminal. 


Crankshaft timing belt sprocket 


Removal 


32 Remove the timing belt as described in 
Section 4. If the timing belt is to be re-used, 
make sure it is marked for direction of rotation. 
33 The crankshaft sprocket must be held 
stationary whilst its retaining bolt is slackened. 
И access to the correct VW flywheel locking 
tool is not available, lock the crankshaft in 
position by removing the starter motor, as 
described in Chapter 5, Section 10 to expose 
the flywheel ring gear. Have an assistant insert 
a stout lever between the ring gear teeth 


5.45 Brace the intermediate shaft 
sprocket, then remove the retaining bolt 


and the transmission bellhousing whilst the 
sprocket retaining bolt is slackened. 

34 Withdraw the bolt, recover the washer and 
lift off the sprocket. 

35 With the sprocket removed, examine 
the crankshaft oil seal for signs of leaking. If 
necessary, refer to Section 10 and renew it. 
36 Wipe the sprocket and crankshaft mating 
surfaces clean. 

Refitting 

37 Offer up the sprocket to the crankshaft, 
engaging the lug on the inside of the sprocket 
with the recess in the end of the crankshaft. 
Insert the retaining bolt and washer and tighten 
it to the specified torque (see illustrations). 
38 Refit and tension the timing belt as 
described in Section 4. 


Intermediate shaft sprocket 


Removal 


39 Remove the timing belt as described in 
Section 4. If the timing belt is to be re-used, 
make sure it is marked for direction of 
rotation. 

40 The intermediate shaft sprocket must 
be held stationary whilst its retaining bolt is 
slackened; if access to the VW special tool is 
not possible, a simple home-made tool may 
be fabricated as described in the camshaft 
sprocket removal sub-Section. Alternatively, 
insert a metal dowel rod or socket wrench 
through one of the holes in the sprocket to 
hold it stationary. 

41 Slacken and remove the retaining bolt, 
then slide the sprocket from the end of the 
intermediate shaft. Recover the Woodruff key 
from the keyway. 

42 With the sprocket removed, examine the 
intermediate shaft oil seal for signs of leaking. 
If necessary, refer to Section 9 and renew it. 
43 Wipe the sprocket and shaft mating 
surfaces clean. 

Refitting 

44 Fit the Woodruff key into the keyway with 
the plain surface facing upwards. Offer up the 
sprocket to the intermediate shaft, engaging 
the slot in the sprocket with the Woodruff key. 
45 Insert and tighten the sprocket retaining 
bolt to the specified torque while holding the 
sprocket using the method employed during 
removal (see illustration). 


5.37c ...then through the Stage 2 angle 


46 Refit and tension the timing belt as 
described in Section 4. 


Fuel injection pump sprocket 
47 Refer to Chapter 4A, Section 8. 


6 Auxiliary drivebelts - 
removal and refitting 


Ж” 


General information 


1 Depending on the vehicle specification and 
engine type, one or two auxiliary drivebelts 
may be fitted. Both are driven from pulleys 
mounted on the crankshaft, and provide drive 
for the alternator, coolant pump and, where 
fitted, the power steering pump. 

2 The run of the belts and the components 
they drive are also dependent on vehicle 
specification and engine type. Because of 
this, the alternator and coolant pump may 
have pulleys to suit either a ribbed belt or a 
V-belt. 

3 The V-belt driving the alternator and coolant 
pump is tensioned manually by means of a 
tensioning nut incorporated in the alternator 
adjustment arm. The V-belt driving the 
power steering pump is tensioned by adding 
shims between the front half and rear half of 
the two-piece power steering pump pulley. 
This effectively increases or decreases the 
diameter of the pulley depending whether 
shims are added or removed. 

4 The ribbed auxiliary belt may have an 
automatic tensioner or it may be tensioned 
by the alternator mountings, which have an 
in-built tensioning spring. 

5 On refitting, the auxiliary belt must be 
tensioned correctly to ensure correct operation 
and prolonged service life. 


Power steering pump V-belt 


Removal 


6 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
Remove the right-hand front roadwheel. 

7 Remove the engine undertray as described 
in Chapter 11, Section 25. 

8 Disconnect the wiring at the fuel injection 
pump stop solenoid. 


= Undo the three bolts securing the two halves 
z* he power steering pump pulley together. 
~s the shank of a screwdriver against two 
> tne bolts to hold the pulley stationary while 
Ssckening the third bolt, then repeat for the 
2552г bolts. Lift off the front half and collect 
== spacer shims. You are likely to find about 
Эх or seven shims fitted. 

10 Slip the V-belt off the crankshaft pulley 
znd remove the belt from under the vehicle. 
11 Examine the belt for signs or wear or 
2amage, and renew it if necessary. 


Refitting and tensioning 


12 Locate the belt over the crankshaft pulley 
зеп place it in position against the rear half of 
тте power steering pump pulley. 

13 The spacer shims are used to tension the 
v-belt. Removing shims increases the tension 
of the belt and adding shims decreases the 
zension. Using a trial and error process, fit the 
existing shims and the pulley front half and 
secure the assembly with the three retaining 
Dolts. 

14 Crank the engine over two or three turns 
on the starter motor to settle the V-belt then 
check the tension. The belt should be a snug 
ñi on the pulleys with very little deflection 
about 5 mm under moderate thumb pressure). 
Remove shims or add additional shims as 
necessary, cranking the engine over each 
time, until the correct tension is achieved. 
When the adjustment is correct, finally tighten 
the three pulley retaining bolts to the specified 
torque. 

15 Reconnect the wiring at the fuel injection 
pump stop solenoid and refit the engine 
undertray. 

16 Refit the roadwheel and lower the vehicle 
to the ground. 


Alternator and 
coolant pump V-belt 


Removal 


17 Firmly apply the handbrake, then jack 
up the front of the vehicle and support it 
securely on axle stands (see Jacking and 
vehicle support). Remove the right-hand front 
roadwheel. 

18 Remove the engine undertray as described 
in Chapter 11, Section 25. 

19 Where fitted, remove the power steering 
pump V-belt as described previously. 

20 Slacken the alternator mounting bolts and 
the adjustment arm bolts at least one turn. 

21 Using a socket or spanner on the 
adjustment arm nut, turn the nut to pivot the 
alternator toward the engine, then slip the 
\-belt off the three pulleys (see illustration). 
22 Examine the belt for signs or wear or 
damage, and renew it if necessary. 


Refitting and tensioning 


23 Locate the belt over the crankshaft, 
coolant pump and alternator pulleys, then turn 
the adjustment arm nut to pivot the alternator 
away from the engine. 

24 Tension the V-belt by tightening the 
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adjustment arm nut to the specified torque, 
then tightening the adjustment arm nut locking 
bolt to the specified torque. 

25 Where applicable, refit and tension the 
power steering pump V-belt as described 
previously. 

26 Refit the engine undertray as described in 
Chapter 11, Section 25. 

27 Refit the roadwheel and lower the vehicle 
to the ground. 


Ribbed auxiliary belt 


Removal 


28 Firmly apply the handbrake, then jack 
up the front of the vehicle and support it 
securely on axle stands (see Jacking and 
vehicle support). Remove the right-hand front 
roadwheel. 

29 Remove the engine undertray as described 
in Chapter 11, Section 25. 

30 Remove the power steering pump V-belt 
as described previously. 

31 Examine the ribbed belt for manufacturer’s 
markings, indicating the direction of rotation. 
If none are present, make some using typist’s 
correction fluid or a dab of paint. 


Vehicles without an 

automatic tensioning roller 

32 Slacken the alternator upper and lower 
mounting bolts at least one turn. 

33 Push the alternator down to its stop 
against the spring tension, so that it rotates 
around its uppermost mounting. 


Vehicles with an 

automatic tensioning roller 

34 Rotate the tensioning roller arm clockwise 
against its spring tension so that the roller is 
forced away from the belt — use an adjustable 
spanner as a lever (see illustration). 


All vehicles 
35 Pull the belt off the alternator pulley, then 
release it from the remaining pulleys. 


Refitting and tensioning 


Caution: Observe the manufacturer’s 
direction of rotation markings on the belt, 
when refitting. 

36 Pass the ribbed belt underneath the 
crankshaft pulley, ensuring that the ribs seat 
securely in the channels on the surface of the 


pulley. 


Vehicles without an 

automatic tensioning roller 

37 Repeatedly push the alternator down to 
its stop against the spring tension, so that it 
rotates around its uppermost mounting and 
check that it moves back freely when released. 
If necessary, slacken the alternator mounting 
bolts by a further half a turn. 

38 Keep the alternator pushed down against 
its stop, pass the belt over the alternator 
pulley, then release the alternator and allow it 
to tension the belt. 

39 Start the engine and allow it to idle for 
approximately ten seconds. 


ETT! 024-04 21 HAYNES) 


6.21 Alternator and coolant pump V-belt 
adjustment 


A Adjustment arm 
B Adjustment arm nut 


40 Switch the engine off, then tighten first 
the lower, then the alternator upper mounting 
bolts to the specified torque. 


Vehicles with an automatic 

tensioning roller 

41 Rotate the tensioning roller arm clockwise 
against its spring tension — use an adjustable 
spanner as a lever (see illustration 6.34). 

42 Pass the belt around the coolant pump 
pulley then fit it over the alternator pulley. 

43 Release the tensioner pulley arm and 
allow the roller to bear against the flat surface 
of the belt. 


All vehicles 

44 Refit the power steering pump V-belt as 
described previously. 

45 Refit the engine undertray as described in 
Chapter 11, Section 25. 

46 Refit the roadwheel and lower the vehicle 
to the ground. 


7 Camshaft cover - 
removal and refitting 


Removal 


1 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

2 Disconnect the wiring at the fuel injection 
pump stop solenoid. 


6.34 Rotate the tensioner roller arm 
clockwise - use an adjustable spanner - 
and remove the belt 
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7.3 Crankcase breather regulator valve 


7.6 Recover the camshaft cover gasket 


3 Disconnect the crankcase breather hose 
and regulator valve from the camshaft cover 
(see illustration). 

4 Remove the caps, then unscrew and 
remove the three camshaft cover retaining 
nuts - recover the washers and seals (see 
illustration). 

5 Lift the cover away from the cylinder head 
(see illustration); if it sticks, do not attempt 
to lever it off — instead free it by working 
around the cover and tapping it lightly with a 
soft-faced mallet. 

6 Recover the camshaft cover gasket (see 
illustration). Inspect the gasket carefully, 
and renew iùif damage or deterioration is 
evident. 

7 Clean the mating surfaces of the cylinder 
head and camshaft cover thoroughly, 
removing all traces of oil and old gasket - 
take care to avoid damaging the surfaces as 
you do this. 


8.6 Unbolt the camshaft No 1 bearing cap, 
and slide off the camshaft oil seal 


7.8 Ensure that the camshaft cover gasket 
is correctly seated on the cylinder head 


Refitting 


8 Refitting is the reverse of the removal 
procedure, noting the following points: 

a) Ensure that the gasket is correctly seated 
on the cylinder head, and take care to 
avoid displacing it as the camshaft cover 
is lowered into position (see illustration). 

b) Tighten the camshaft cover retaining nuts 
to the specified torque. 

c) When refitting hoses that were originally 
secured with crimp-type clips, use 
standard worm-drive clips in their place 
on refitting. 


8 Camshaft oil seal - 
renewal 


EN 
x 


1 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 


9.5a Slacken the retaining bolts 
(arrowed)... 
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7.5 Lift the camshaft cover away from the 
cylinder head 


2 Refer to Section 6 and remove the auxiliary 
drivebelt(s). 

3 Refer to Section 5 and remove the timing 
belt tensioner, and the camshaft and injection 
pump sprockets. 

4 Unbolt and remove the timing belt inner 
cover. 

5 Remove the camshaft cover as described in 
Section 7. 

6 Unbolt the camshaft No 1 bearing cap, 
and slide off the camshaft oil seal (see 
illustration). 

7 Lubricate the surface of a new camshaft oil 
seal with clean engine oil, and fit it over the 
end of the camshaft. 

8 Apply a thin film of suitable sealant to the 
mating surface of the bearing cap, then refit 
it making sure that the oil seal is located 
fully against the seating in the head and cap. 
Tighten the mounting nuts progressively to the 
specified torque. 

9 Refit the camshaft cover as described in 
Section 7. 

10 Refit the timing belt inner cover and 
tighten the bolts. 

11 Refit the camshaft and injection pump 
sprockets and the timing belt tensioner with 
reference to Section 5. 

12 Refit the auxiliary drivebelts with reference 
to Section 6. 

13 On completion, reconnect the battery 
negative terminal. 


9 Intermediate shaft oil seal - ©. 
renewal 32 
ж 


ж 


1 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

2 Refer to Section 6 and remove the auxiliary 
drivebelt(s). 

3 Refer to Section 5 and remove the timing 
belt tensioner, and the camshaft, intermediate 
shaft and injection pump sprockets. 

4 Unbolt and remove the timing belt inner 
cover. 

5 Slacken the retaining bolts and withdraw 
the intermediate shaft flange. Recover the 
O-ring seal, then press out the oil seal (see 
illustrations). 

6 Press a new shaft oil seal into its housing 


9.5b ...and withdraw the intermediate 
shaft flange 


in the intermediate shaft flange and fit a new 
O-ring seal to the inner sealing surface of the 
flange. 

7 Lubricate the inner lip of the seal with clean 
engine oil, and slide the flange and seal over 
the end of the intermediate shaft. Ensure that 
the O-ring is correctly seated, then fit the 
flange retaining bolts and tighten them to the 
specified torque. Check that the intermediate 
shaft can rotate freely. 

8 Refit the timing belt inner cover. 

9 Refer to Section 5 and refit the timing belt 
tensioner, and the camshaft, intermediate 
shaft and injection pump sprockets. 

10 Refer to Section 6 and refit the auxiliary 
drivebelt(s). 

11 On completion, reconnect the battery 
negative terminal. 


10 Crankshaft oil seals - 
renewal 


яғ” 


Crankshaft front oil seal 


1 Remove the crankshaft timing belt sprocket 
as described in Section 5. 

2 Drill two small holes into the existing oil 
seal, diagonally opposite each other. Thread 
two self-tapping screws into the holes and 
using two pairs of pliers, pull on the heads 
of the screws to extract the oil seal (see 
illustration). Take great care to avoid drilling 
through into the seal housing or crankshaft 
sealing surface. 

3 Clean out the seal housing and sealing 
surface of the crankshaft by wiping it with a 
lint-free cloth — avoid using solvents that may 
enter the crankcase and affect component 
lubrication. Remove any swarf or burrs that 
could cause the seal to leak. 

4 Smear the lip of the new oil seal with clean 
engine oil, and position it over the housing. 

5 Using a hammer and a socket of suitable 
diameter, drive the seal squarely into its 
housing. Note: Select a socket that bears 
only on the hard outer surface of the seal, 
not the inner lip, which can easily be 
damaged. 

6 Refit the crankshaft timing belt sprocket 
with reference to Section 5. 


4-cylinder engine in-vehicle repair procedures 2A*11 


9.5c Press out the oil seal... 


Crankshaft front oil seal housing 
- gasket renewal 


7 Remove the crankshaft timing belt sprocket 
as described in Section 5. 

8 Remove the sump as described in Section 15. 
9 Progressively slacken and then remove the 
oil seal housing retaining bolts. 

10 Lift the housing away from the cylinder 
block, together with the crankshaft oil seal, 
using a twisting motion to ease the seal along 
the shaft. 

11 Recover the old gasket from the seal 
housing and cylinder block. Clean the housing 
and block surfaces. 

12 If necessary, prise the old oil seal from the 
housing using a screwdriver (see illustration). 

13 Wipe the oil seal housing clean, and check 
it visually for signs of distortion or cracking. 
Lay the housing on a work surface, with the 
mating surface face down. If removed, press 


9.5d ...then recover the O-ring seal 


in a new oil seal, using a block of wood as 
a press to ensure that the seal enters the 
housing squarely. 

14 Smear the crankcase mating surface with 
multi-purpose grease, and lay the new gasket 
in position (see illustration). 

15 Wrap the end of the crankshaft with tape 
to protect the oil seal as the housing is being 
refitted. 

16 Lubricate the inner li. of the crankshaft 
oil seal with clean engine oil, then offer up 
the seal and its housing to the end of the 
crankshaft. Ease the seal along the shaft 
using a twisting motion, until the housing is 
flush with the crankcase (see illustration). 

17 Insert the bolts and tighten them 
progressively to the specified torque. 

18 Refer to Section 15 and refit the sump. 

19 Refit the crankshaft timing belt sprocket 
with reference to Section 5. 


10.2 Removing the crankshaft front oil 
seal using self-tapping screws 


10.14 Locate the new crankshaft front oil 
seal housing gasket in position 


10.12 Prise the old oil seal from the 
housing 


10.16 Offer up the seal and its housing to 
the end of the crankshaft 
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10.36 Prise the crankshaft rear oil seal 
from the housing 


Crankshaft rear oil seal 


20 Remove the transmission as described in 
Chapter 7A, Section 6. 

21 Refer to Section 13 of this Chapter and 
remove the flywheel. 

22 Drill a small hole into the existing ой seal 
and thread a self-tapping screw into the hole. 
Using a pair of pliers, pull on the head of the 
screw to extract the oil seal. Take great care to 
avoid drilling through into the seal housing or 
crankshaft sealing surface. 

23 Clean out the seal housing and sealing 
surface of the crankshaft by wiping it with a 
lint-free cloth — avoid using solvents that may 
enter the crankcase and affect component 
lubrication. Remove any swarf or burrs that 
could cause the seal to leak. 

24 If available, fit a protector sleeve over the 
end of the crankshaft to protect the oil seal 
lips as the seal is initially fitted. 

25 Lubricate the lips of the new oil seal and 


10.37 Press in a new oil seal, using a block 
of wood 


10.39 A protective plastic cap is supplied 
with genuine VW crankshaft oil seals 


locate it over the protector sleeve. If a protector 
sleeve is not being used, carefully guide the 
oil seal lips over the crankshaft. Push the seal 
into the recess in the seal housing. Where 
applicable, remove the protector sleeve. 

26 Tap the seal into position using a suitable 
large diameter tube, or a wooden block, until 
it is flush with the outer faces of the oil seal 
housing. 

27 Refit the flywheel with reference to 
Section 13 of this Chapter. 

28 Refit the transmission as described in 
Chapter 7A, Section 6. 


Crankshaft rear oil seal housing 
- gasket renewal 


29 Remove the transmission as described in 
Chapter 7A, Section 6. 

30 Refer to Section 13 of this Chapter and 
remove the flywheel. 

31 Remove the retaining bolts and lift the 
intermediate plate away from the cylinder block. 
32 Remove the sump as described in 
Section 15. 

33 Progressively slacken then remove the oil 
seal housing retaining bolts. 

34 Lift the housing away from the cylinder 
block, together with the crankshaft oil seal, 
using a twisting motion to ease the seal off the 
shaft. 

35 Recover the old gasket from the cylinder 
block, then wipe clean the block before fitting 
the new oil seal and housing. 

36 Prise the old oil seal from the housing 
using a stout screwdriver (see illustration). 
37 Wipe the oil seal housing clean, and 


10.38 Locate the new crankshaft rear oil 
seal housing gasket in position 


10.40 Fitting the crankshaft rear oil seal 
and housing 


check it visually for signs of distortion or 
cracking. Lay the housing on a work surface, 
with the mating surface face down. Press in a 
new oil seal, using a block of wood as a press 
to ensure that the seal enters the housing 
squarely (see illustration). 

38 Smear the crankcase mating surface with 
multi-purpose grease, and lay the new gasket 
in position (see illustration). 

39 A protective plastic cap is supplied with 
genuine VW crankshaft oil seals; when fitted 
over the end of the crankshaft, the cap 
prevents damage to the inner lip of the oil seal 
as it is being fitted (see illustration). Use PVC 
tape to pad the end of the crankshaft if a cap 
is not available. 

40 Lubricate the inner lip of the crankshaft 
oil seal with clean engine oil, then offer up 
the seal and its housing to the end of the 
crankshaft. Ease the seal along the shaft 
using a twisting motion, until the housing is 
flush with the crankcase (see illustration). 

41 Insert the retaining bolts and tighten them 
progressively to the specified torque. 

42 Refit the sump with reference to Section 15. 
43 Refit the intermediate plate to the cylinder 
block, then insert and tighten the retaining bolts. 
44 Refit the flywheel with reference to 
Section 13 of this Chapter. 

45 Refit the transmission as described in 
Chapter 7A, Section 6. 


fy 
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11 Cylinder head - 
removal and refitting 


Ж” 


Note: Cylinder head dismantling and overhaul 
is covered in Chapter 2C, Section 6. 


Removal 


1 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

2 Drain the engine oil with reference to 
Chapter 1, Section 3. 

3 Drain the cooling system with reference to 
Chapter 1, Section 23. 

4 Refer to Section 6 and remove the auxiliary 
drivebelts. 

5 Refer to Section 7 and remove the camshaft 
cover. 

6 With reference to Section 2, set the engine 
to TDC on No 1 cylinder. 

7 Refer to Section 5 and remove the timing 
belt tensioner, and the camshaft, intermediate 
shaft and injection pump sprockets. 

8 Unbolt and remove the timing belt inner cover 
from the engine block (see illustrations). 

9 Loosen the clips and disconnect the radiator 
hoses from the cylinder head. 

10 Loosen the clips and disconnect the 
expansion tank hose, and the heater inlet and 
outlet coolant hoses, from the cylinder head. 
11 Disconnect and remove the injector 
fuel supply pipes from the injectors and the 
injection pump as described in Chapter 4A, 
Section 8. Also disconnect the leak-off hoses 
from the injectors. 


23 7 
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11.8a Slacken and withdraw the retaining screws... 


12 Disconnect the injector bleed hose from 
the injection pump fuel return port. 

13 Unplug all fuel system electrical cabling at 
the relevant connectors, labelling each cable 
to aid refitting later. 

14 Disconnect the wiring plug from the 
coolant temperature sensor (see illustration). 
15 Separate the exhaust downpipe from the 
exhaust manifold or turbocharger as described 
а Chapter 4A, Section 19. 

16 Where fitted, remove the turbocharger 
together with the exhaust manifold as 
described in Chapter 4A, Section 16. 

17 Where applicable, remove the EGR valve 
and its connecting pipework from the inlet and 
exhaust manifolds. 

18 Disconnect the supply cable from the 
glow plug in cylinder No 4. 

19 Remove the retaining screw and detach 
the engine harness connector bracket from 
the cylinder head. 

20 Following the reverse of the tightening 
sequence (see illustration 11.42a), 
progressively slacken the cylinder head bolts, 
су half a turn at a time, until all bolts can be 
unscrewed by hand. Discard the bolts - new 
опез must be fitted on reassembly. 

21 Check that nothing remains connected to 
the cylinder head, then lift the head away from 
the cylinder block; seek assistance if possible, 
as it is a heavy assembly, especially as it is 
being removed complete with the manifolds 
[see illustration). 


11.25 Unbolt and remove the exhaust 
manifold heat shield 


22 Remove the gasket from the top of the 
block, noting the locating dowels. If the 
dowels are a loose fit, remove them and store 
them with the head for safe-keeping. Do not 
discard the gasket yet — it will be needed for 
identification purposes. 

23 If the cylinder head is to be dismantled for 
overhaul, refer to Chapter 2C, Section 6. 


Manifold separation 
and reassembly 


Note: On turbocharged engines, refitting of 
the exhaust manifold should be carried out as 
described in Chapter 4A, Section 16, after the 
cylinder head has been refitted. 

24 With the cylinder head on a work surface, 
unscrew and remove the inlet manifold 


11.8b ...and lift off the timing belt inner covers 


securing bolts. Lift the manifold away, and 
recover the gasket. 

25 Unbolt the heat shield (see illustration), then 
progressively slacken and remove the exhaust 
manifold retaining nuts. Lift the manifold away 
from the cylinder head, and recover the gaskets. 
26 Ensure that the inlet and exhaust manifold 
mating surfaces are completely clean. Refit 
the exhaust manifold, using new gaskets. 
Ensure that the gaskets are fitted the correct 
way around, otherwise they will obstruct the 
inlet manifold gasket. Tighten the exhaust 
manifold retaining nuts to the specified torque 
(see illustrations). 

27 Refit the heat shield to the studs on the 
exhaust manifold, then fit and tighten the 
retaining nuts. 


11.14 Disconnect the wiring plug from the 
coolant temperature sensor 


11.26a Fit the exhaust manifold gaskets... 


11.21 Lifting the cylinder head away from 
the engine 


...then refit the exhaust manifold. 
Tighten the nuts to the specified torque 


11.26b 
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11.28a Fit a new inlet manifold gasket to 
the cylinder head... 


28 Fit a new inlet manifold gasket to the 
cylinder head, then lift the inlet manifold 
into position. Insert the retaining bolts and 
tighten them to the specified torque (see 
illustrations). 


Preparation for refitting 


29 The mating faces of the cylinder head 
and cylinder block/crankcase must be 
perfectly clean before refitting the head. Use 
a hard plastic or wood scraper to remove all 
traces of gasket and carbon; also clean the 
piston crowns. Take particular care during 
the cleaning operations, as aluminium alloy 
is easily damaged. Also, make sure that the 
carbon is not allowed to enter the oil and water 
passages - this is particularly important for 
the lubrication system, as carbon could block 
the oil supply to the engine’s components. 
Using adhesive tape and paper, seal the 
water, oil and bolt holes in the cylinder block/ 
crankcase. 

30 Check the mating surfaces of the cylinder 
block/crankcase and the cylinder head for 
nicks, deep scratches and other damage. 
If slight, they may be removed carefully with 
abrasive paper, but note that head machining 
will not be possible - refer to Chapter 2С, 
Section 6. 


11.28b ...then lift the inlet manifold into 
position 


31 If warpage of the cylinder head gasket 
surface is suspected, use a straight-edge to 
check it for distortion. Refer to Chapter 2C, 
Section 6 if necessary. 

32 Clean out the cylinder head bolt drillings 
using a suitable tap. If a tap is not available, 
make a home-made substitute (see Tool Tip). 
33 On the engines covered in this Chapter, 
it is possible for the piston crowns to strike 
and damage the valve heads, if the camshaft 
is rotated with the timing belt removed and 
the crankshaft set to TDC. For this reason, 
the crankshaft must be set to a position other 
than TDC on No 1 cylinder, before the cylinder 
head is refitted. Use a wrench and socket on 
the crankshaft pulley centre bolt to turn the 
crankshaft in its normal direction of rotation, 
until all four pistons are positioned halfway 
down their bores, with No 1 piston on its 
upstroke — approximately 90° before TDC. 


Refitting 


34 Examine the old cylinder head gasket for 
manufacturer’s identification markings. These 
will either be in the form of notches or holes, 
and a part number, on the edge of the gasket. 
Unless new pistons have been fitted, the new 
cylinder head gasket must be the same type 
as the old one. 


11.28с Insert the retaining bolts and 
tighten them to the specified toque 


35 If new piston assemblies have been 
fitted as part of an engine overhaul, before 
purchasing the new cylinder head gasket, 
refer to Chapter 2C, Section 15 and measure 
the piston projection. Purchase a new gasket 
according to the results of the measurement 
(see Chapter 2C Specifications). 

36 Lay the new head gasket on the cylinder 
block, engaging it with the locating dowels. 
Ensure that the manufacturer’s TOP and part 
number markings are facing upwards. 

37 Cut the heads from two of the old cylinder 
head bolts. Cut a slot, big enough for a 
screw-driver blade, in the end of each bolt. 
These can be used as alignment dowels 
to assist in cylinder head refitting (see 
illustration). 

38 With the help of an assistant, place the 
cylinder head and manifolds centrally on the 
cylinder block, ensuring that the locating 
dowels engage with the recesses in the 
cylinder head. Check that the head gasket is 
correctly seated before allowing the full weight 
of the cylinder head to rest on it. 

39 Unscrew the home-made alignment 
dowels using a screwdriver. 

40 Apply a smear of grease to the threads, 
and to the underside of the heads, of the new 
cylinder head bolts. 


If a tap is not available, make a substitute by cutting a slot (A) down 
the threads of one of the old cylinder head bolts. After use, the 
bolt head can be cut off, and the shank can then be used as an 
alignment dowel to assist cylinder head refitting. Cut a screwdriver 
slot (B) in the top of the bolt, to allow it to be unscrewed 
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11.37 Two of the old head bolts (arrowed) used as cylinder head 


alignment dowels 
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its relevant hole 


41 Oil the bolt threads, then carefully enter 
each bolt into its relevant hole (do not drop 
them in) and screw in, by hand only, until 
*nger-tight (see illustration). 

42 Working progressively and in the sequence 
shown, tighten the cylinder head bolts to their 
Stage 1 torque setting, using a torque wrench 
and suitable socket (see illustrations). 
Repeat the exercise in the same sequence for 
the Stage 2 torque setting. 

43 Once all the bolts have been tightened 
to their Stage 2 settings, working again in 
the given sequence, angle-tighten the bolts 
through the specified Stage З angle, using а 
socket and extension bar. It is recommended 
that an angle-measuring gauge is used during 
tis stage of the tightening, to ensure accuracy. 
* a gauge is not available, use white paint to 
make alignment marks between the bolt head 
end cylinder head prior to tightening; the 
marks can then be used to check the bolt has 
Deen rotated through the correct angle during 
tghtening. Repeat for the Stage 4 setting (see 


11.41 Oil the cylinder head bolt threads, then place each bolt into 


= 
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illustration). Note: No further tightening of the 
cylinder head bolts is required after the engine 
has been started. 

44 Refer to Section 2 and set the engine to 
TDC on No 1 cylinder. 

45 The remainder of refitting is a reversal of 
the removal procedure, but on completion 
carry out the following: 

a) Refill the cooling system with the correct 
quantity of new coolant with reference to 
Chapter 1, Section 23. 

b) Refill the engine with the correct grade 
and quantity of oil with reference to 
Chapter 1, Section 3. 


12 Hydraulic tappets - у 
operation check 


A 


Warning: After fitting hydraulic 
tappets, wait a minimum of 30 
minutes (or preferably, leave 


4 


and socket 


11.42b Tightening the cylinder head bolts using a torque wrench 11.43 Angle-tigh 


11.42a Cylinder head bolt tightening sequence 


overnight) before starting the engine, 
to allow the tappets time to settle, 
otherwise the valve heads will strike the 
pistons. 

1 The hydraulic tappets are self-adjusting, 
and require no attention whilst in service. 

2 If the hydraulic tappets become excessively 
noisy, their operation can be checked as 
described below. 

3 Run the engine until it reaches its normal 
operating temperature, then increase the 
engine speed to approximately 2500 rpm 
for 2 minutes. 

4 Switch off the engine and remove the 
camshaft cover as described in Section 7. 

5 Rotate the camshaft by turning the 
crankshaft with a socket, until the first cam 
lobe over No 1 cylinder is pointing upwards. 

6 Using a non-metallic tool, press the tappet 
downwards then use a feeler blade to check 
the clearance between the base of the cam 
lobe and the top of the tappet. If this is more 
than 0.1 mm, the tappet should be renewed. 


Ұ 


tening a cylinder head bolt 
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7 Rotate the crankshaft until the next cam 
lobe is pointing upwards and check the 
check the clearance as previously described. 
Continue until all tappets have been 
checked. 

8 Hydraulic tappet removal and refitting 
is described as part of the cylinder head 
overhaul sequence — see Chapter 2C, Section 
6 for details. 


13 Flywheel – Ss 
removal, inspection ж 
and refitting 5 


Note: New flywheel securing bolts must be 
used on refitting. 


Removal 


1 Remove the transmission as described in 
Chapter 7A, Section 6. 

2 Remove the clutch assembly as described 
in Chapter 6, Section 7. 

3 The flywheel bolts are offset to ensure 
correct fitment. Temporarily insert a bolt in 
the cylinder block, and use a screwdriver to 
hold the flywheel, or make up a holding tool. 
Unscrew the retaining bolts, and remove the 
flywheel. 

Caution: Take care, as the flywheel is 
heavy. 


Inspection 


Single-mass (solid) flywheel 

4 Either a conventional solid flywheel or a 
dual-mass flywheel may be fitted according to 
engine and year of manufacture. 

5 Examine the flywheel for wear or chipping 
of the ring gear teeth. Renewal of the ring 
gear is not possible and if the wear or 
chipping is significant, a new flywheel will be 
required. 

6 Examine the flywheel for scoring of the 
clutch face. If the clutch face is scored 
significantly, a new flywheel will be required. 

7 If there is any doubt about the condition of 
the flywheel, seek the advice of a VW dealer 
or engine reconditioning specialist. 


Dual-mass flywheel 


8 Either a conventional solid flywheel or a 
dual-mass flywheel may be fitted according to 
engine and year of manufacture. A dual-mass 
flywheel has the effect of reducing engine 
and transmission vibrations and harshness. 
The flywheel consists of a primary mass and 
a secondary mass constructed in such a way 
that the secondary mass is allowed to rotate 
slightly in relation to the primary mass. Springs 
within the assembly restrict this movement to 
set limits. 

9 Dual-mass flywheels have earned an 
unenviable reputation for unreliability and 
have been known to fail at quite low mileages 
(sometimes as low as 20 000 miles). As well 
as the checks described above in paragraphs 
5 and 6, some additional checks should be 
performed as follows. 


10 Look through the bolt hole and inspection 
openings in the secondary mass and check for 
any visible damage in the area of the centre 
bearing. 

11 Place your thumbs on the clutch face 
of the secondary mass at the 3 o'clock and 
9 o'clock positions and try to rock it. The 
maximum movement should not exceed 3 mm. 
Repeat this check with your thumbs at the 
12 o'clock and 6 o'clock positions. 

12 Rotate the secondary mass clockwise and 
anti-clockwise. It should move freely in both 
directions until spring resistance is felt, with 
no abnormal grating or rattling noises. 

13 If there is any doubt about the condition 
of the flywheel, seek the advice of a VW 
dealer or engine reconditioning specialist. 
They will be able to advise if the flywheel is 
an acceptable condition, or whether renewal 
is necessary. 


Refitting 

14 Offer the flywheel to the end of the 
crankshaft, and align the bolt holes in the 
crankshaft and flywheel. 

15 Coat the threads of the new flywheel bolts 
with thread-locking compound (note that new 
bolts may be supplied ready-coated), then fit 
the bolts and tighten them to the specified 
torque, then through the specified angle whilst 
preventing the flywheel from turning as during 
removal. 

16 Refit the clutch as described in Chapter 6, 
Section 7 then refit the transmission as 
described in Chapter 7A, Section 6. 


14 Engine mountings - 
inspection and renewal 


HEY 


Inspection 


1 To improve access, firmly apply the 
handbrake, then jack up the front of the 
vehicle and support it on axle stands (see 
Jacking and vehicle support). Remove the 
engine undertray as described in Chapter 11, 
Section 25. 

2 Check the mounting blocks (rubbers) 
to see if they are cracked, hardened or 
separated from the metal at any point. Renew 
the mounting block if any such damage or 
deterioration is evident. 

3 Check that all the mounting securing nuts 
and bolts are securely tightened, using a 
torque wrench to check if possible. 

4 Using a large screwdriver, or a similar 
tool, check for wear in the mounting blocks 
by carefully levering against them to check 
for free play. Where this is not possible, 
enlist the aid of an assistant to move the 
engine/transmission unit back-and-forth, 
and from side-to-side, while you observe 
the mountings. While some free play is to 
be expected, even from new components, 
excessive wear should be obvious. If 
excessive free play is found, check first to 


see that the securing nuts and bolts are 
correctly tightened, then renew any worn 
components as described in the following 
paragraphs. 


Renewal 


Right-hand mounting 


5 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

6 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
7 Remove the engine undertray as described 
in Chapter 11, Section 25. 

8 Position a trolley jack underneath the sump 
with an interposed block of wood between the 
jack head and the sump. 

9 Raise the jack until it just takes the weight 
of the engine off the right-hand mounting. 

10 From above, undo the through bolt or the 
two nuts securing the mounting to the body. 
11 From below undo the bolt securing the 
mounting to the engine bracket. 

12 Carefully lower the jack until the mounting 
can be withdrawn. 

13 Refitting is a reversal of removal, tightening 
all fastenings to the specified torque. 


Left-hand mounting 


14 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

15 Turn the plastic retainer half a turn, 
disengage the locating tabs and lift off the 
cover over the battery. 

16 Firmly apply the handbrake, then jack up 
the front of the vehicle and support it securely 
on axle stands (see Jacking and vehicle 
support). 

17 Remove the engine undertray as described 
in Chapter 11, Section 25. 

18 Position a trolley jack underneath the 
transmission with an interposed block of wood 
between the jack head and the transmission 
casing. 

19 Raise the jack until it just takes the weight 
of the engine off the left-hand mounting. 

20 From above undo the through bolt or the 
two nuts securing the mounting to the body. 
21 From below undo the bolts securing the 
mounting to the transmission bracket and the 
bolts securing the transmission bracket to the 
transmission. 

22 Carefully lower the jack until sufficient 
clearance exists to allow removal of the 
mounting together with the transmission 
bracket. 

23 Refitting is a reversal of removal, tightening 
all fastenings to the specified torque. 


Rear mounting 


24 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

25 Firmly apply the handbrake, then jack up 
the front of the vehicle and support it securely 
on axle stands (see Jacking and vehicle 
support). 

26 Removethe engine undertray as described 
in Chapter 11, Sectíon 25. 
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27 On early models, undo the two bolts 
securing the mounting to the subframe and 
the centre bolt securing the mounting to the 
transmission. Manipulate the mounting from 
its location and remove it from under the 
vehicle. 

28 On later models, undo the four bolts 
securing the mounting to the transmission 
and the through bolt securing the subframe 
bracket to the mounting. Manipulate the 
mounting from its location and remove it from 
under the vehicle. 

29 Refitting is a reversal of removal, tightening 
all fastenings to the specified torque. 


15 Sump - 
removal and refitting 


WHEY 


Removal 


1 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

2 Firmly apply the handbrake, then jack 
up the front of the vehicle and support it 
securely on axle stands (see Jacking and 
vehicle support). 

3 Remove the engine undertray as described 
in Chapter 11, Section 25. 

4 Drain the engine oil as described in 
Chapter 1, Section 3. 

5 To improve access to the sump, refer to 
Chapter 8, Section 2 and disconnect the 
right-hand driveshaft from the transmission 
output flange. 

6 Working around the outside of the sump, 
progressively slacken and withdraw the sump 
retaining bolts. Where applicable, unbolt and 
remove the flywheel cover plate from the 


transmission to gain access to the left-hand 
sump fixings. 

7 Break the joint by striking the sump with 
the palm of your hand, then lower the sump 
and withdraw it from underneath the vehicle. 
Recover and discard the sump gasket. Where 
a baffle plate is fitted, note that it can only be 
removed once the oil pump has been unbolted 
(see Section 16). 

8 While the sump is removed, take the 
opportunity to check the oil pump pickup/ 
strainer for signs of clogging or disintegration. 
If necessary, remove the pump as described 
in Section 16, and clean or renew the 
strainer. 

Refitting 

9 Clean all traces of sealant from the mating 
surfaces of the cylinder block/crankcase and 
sump, then use a piece of clean rag to wipe 
out the sump. 

10 Ensure that the sump and cylinder block/ 
crankcase mating surfaces are clean and dry, 
then apply a coating of suitable sealant to the 
sump and crankcase mating surfaces. 

11 Lay a new sump gasket in position on the 
sump mating surface, then offer up the sump 
and refit the retaining bolts. Tighten the nuts 
and bolts evenly and progressively to the 
specified torque. 

12 Reconnect the right-hand driveshaft to 
the transmission output flange with reference 
to Chapter 8, Section 2. 

13 Refit the engine undertray, then lower the 
vehicle to the ground. 

14 Refer to Chapter 1, Section 3 and refill the 
engine with the specified grade and quantity 
of oil. 

15 On completion, reconnect the battery 
negative terminal. 


16 Oil pump and pickup - Su 
removal, inspection "S 
and refitting % 

Removal 


1 Remove the sump as described in 
Section 15. 

2 Unscrew and remove the large oil pump 
mounting bolts, then withdraw the pump from 
the block. 

3 With the pump on the bench, unscrew the 
bolts and remove the suction tube from the oil 
pump. Recover the O-ring. 

4 Unscrew the two bolts, and lift off the cover. 


Inspection 


5 Clean the components, and check them for 
wear and damage. 

6 Using a feeler blade as shown, check the 
backlash between the gears, and compare 
with that given in the Specifications. Similarly 
check the endfloat of the gears, using a 
straight edge across the end face of the 
pump. If outside the specified limits, the pump 
should be renewed, otherwise refit the cover 
and tighten the bolts. 


Refitting 

7 Prime the pump with oil by immersing it in 
oil and turning the driveshaft. 

8 Clean the contact faces, then fit the oil 
pump to the block, insert the mounting bolts, 
and tighten them to the specified torque. 

9 Locate a new O-ring seal on the end of the 
suction tube. Fit the tube to the oil pump, 
insert the bolts and tighten them to the 
specified torque. 

10 Refit the sump with reference to Section 15. 
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лл ренү лг, с ppp баео DS. rS rr Y 1 
Degrees of difficulty 

Easy, suitable for Fairly easy, suitable З | Fairly difficult, Sx | Difficult, suitable N Very difficult, * 

novice with little for beginner with S | suitable for competent & | for experienced DIY W | suitable for expert — 

experience ӘХ | some experience ў | DIY mechanic > mechanic ў | DIY or professional X 


Specifications 


General 
ОЧЕН EA EERI E білі ГҮЛҮ eb? 
Engine codes: 
2.4 litre engines: 
АА ооо sc caeco DE A KO RATO TERA 
DO K AOE э e ker sae tires SU) ылы D ша 
2.5 litre engines: 
e EET EEEE T A T TANT 
ERER ONON sare a aaa E Carp REC T ers 
CVV ГПЗ eo 257. ror ENI pie eq pn Pen r ANTT 
Capacity: 
2.4 litre engines 
2.5 litre engines 
Bore: 
2.4 litre engines 
2.5 litre engines 
cC ЭЧТ РС ИЧ E E КҮКҮНҮ ККЕ А КИИР T 
Compression ratio: 
2.4 litre engines 
2.5 litre engines: 
Engine code АСУ (up to May 1999)........................ 
Engine code ACV (May 1999 опмаға)...................... 
EBglrie:codas АНУ All „оао а фекер зе абаб 
Engine codes AUF, АХС, AYC, AXL, АҮҮ.................... 
Compression pressures - minimum: 
2.4 litre engines 
2.5 litre engines 
Gus a 52, 22,525ө255 атеке а РА EUER EM Жалал 
Biracdon.of CYANKSNATE КАО... ous sas tum dep Tage Lees 
Auxiliary drivebelt tension (pre-February 1995 models): 
Alternator V-belt adjustment arm nut: 
New V-BAR: aaron sa дез»; wl bid изаа ана wads 
ЦввдУ-БеК:55,3252544%%544%55%%а%%%%%% 2% %а%С% кезін 
Timing belt tension (pre-february 1995 гтоаеіѕ). .................. 
Fuel injection pump drivebelt tension (2.4 litre engines) ............ 


5-cylinder, in-line, single overhead camshaft 


AAB 
AJA 


ACV, AUF, AYC, AXL 
AHY, AXG 
AJT, AYY 


2370 cc 
2461 cc 


79.5 mm 
81.0 mm 
95.5 mm 


23.0: 1 


20.5: 
19.5: 
19.5: 
19.0: 


emm aå 


26 bar 

24 bar 

1-2-4-5-3 (No 1 cylinder at timing belt end) 
Clockwise (seen from right-hand side of vehicle) 


8 Nm (6 Ibf ft) 
4 Nm (3 Ibf ft) 
Scale reading of 12-13 units measured using Volkswagen tool VW 210 
Scale reading of 12-13 units measured using Volkswagen tool VW 210 
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Lubrication system 


OU BUMP ут ос csi ho he a was ай га ex tmn RINT bce artes Mounted on front of cylinder block and driven directly from crankshaft 
Normal opératirg oll pressure 52.5 4.005005 pee tage dee ewe жесе 2.0 bars minimum (at 2000 rpm, oil temperature 80°C) 
Torque wrench settings Nm Ibf ft 


Alternator mountings: 
With auxiliary V-belt drive: 


Adjustment arm nut locking бой........................... 35 26 

Adjustment arm-to-mounting bracket Бой................... 23 17 

Mounting bolts ouo os cinta алтын о коро ааз о 35 26 

With ribbed auxiliary belt drive: 

Mountind bolfs а о rar rua mre ee n pvo Or eee: 25 18 
Auxiliary drivebelt idler ршіеу. . ............................... 20 15 
Auxiliary drivebelt tensioner ................................. 20 15 
Big-end bearing caps bolts/nuts:* 

Staga m NEN еЧРУНИР НЕЕ РОНееРеч РРА ГААР 30 22 
STAGE AEE ENEE E CE CTA Tech ТТ КОА E Ge fro A RIS EA Angle-tighten a further 90° 
Сапай! bearing Gap nuts. .;-....22 llo lease e Rhen 20 15 
Camshatt cover riute/Doltb. à vise kk а жы жа джа CORR ATH) 10 
Camshaft sprocket bolt (injection pump drivebelt end): 
2,4 ІШКЕ erigi Ges. е анаган гага қақтық о қт 100 74 
2:0 MTS BOO q.s nourrir ангаа а алик ЖӘ EE ERR 160 118 
Camshaft sprocket bolt (timing belt end): 
Bolt strength classification 8.8.............................. 85 63 
Bolt strength classification 10.9............................. 100 74 
S6olant рік DONS 7. 25S aix a C Fur DIS RO RUE IE eRe eS АСЕ! 20 15 
Crankshaft oil seal housing (flywheel/driveplate end) .............. 10 7 
Oylinder bore oll spray OE iiti esaka ыа Йез EPA OS 10 7 
Cylinder head bolts:* 
SAGE Т, Алақ ағы «ірілі ESEPEPRPREGPRRGOdo r$ 40 30 
DIBUOZ Ue «verre Yo voa Y REM * OPES VECOE ее ғаны» 3 60 44 
SIBLIB Gres duty Pu en stir Pa aw roo do qeu nae dw Sine mr aes елен Angle-tighten a further 90* 
SEGA DEREN RTT ETATE ETE T NRS T EOT A E Angle-tighten a further 90° 
Flywheel/driveplate bolts:* 
SS Leda cbe qeu nup Ress Fact зе Ы Есаға ға 60 44 
SIBUB P. ere e uA АРІ а?а ЗАР МАҒ ЫЫ аа 52 Angle-tighten a further 90° 
Fuel injection pump drivebelt idler pulley пшщ!..................... 20 15 
Fuel injection pump drivebelt tensioner bolt ..................... 15 11 
Fuel injection pump mounting bracket to Ыоск. .................. 50 37 
Main: bearlrig.cap bolts. г, „2, os cre sen nee LeeÁpPSEETEPRRLZCOR wer 65 48 
Oil pressure relief valve to pump Боду.......................... 40 30 
Oil pump to block: 
bona BOUS 52.5; 55%» ЫМ rat Salo vatur аел Те 20 15 
Short DONG 1. сй гесез дз uere ml e alas ald ag ыға озы уығы ela 10 7 
GOUTE plckup tubi DONE. ooo vn scores nta erem me mnm 10 Ў 
Roadwheel bolts: 
ШӘЛІ ОЕБӘПВӘГЯЗӘБ233е5%-3%2<Ұ26%59ь%45 rre tro repr. 160 118 
Januar" 1996 OnWwatü» («eiui caver oie eS ores P rrr BEI 180 133 
SUID БӨЛ. are Soa cores rons RT da tere ME Fisica VERI 20 15 
Tirairigbett idler pulley'bolL ....« 22s oco +» erre IO Iren 10 7 
iming belt tensioner Bolt... .. «os ps ooi; 5,0 8 IRI EDS 20 15 
Vibration damper-to-crankshaft sprocket bolts: 
Pre-February 1995 models. -.... : 2; crece rh RR Ah thm 20 15 
February 1995 models onward: 
Stau ИРЕ АЗОНИ ГУР бар er Fa ER RE РСН 20 15 
SIBUR ЛҮТТІРІ ТИГЕНІ ГІТ ТТТ DAES REED E Жа Angle-tighten a further 90* 
Vibration damper central bolt: 
Pre-Febrüary 1995 models... ivosecscv erc er ara seas cians aes 460 339 
February 1995 models onward:* 
sinde TL: IE EEEE EAA OE TVET Max CpRISS AR AES 160 118 
SYS Dx: арына аба ға vi GA lali өза» Angle-tighten a further 180° 


“ве new nuts/bolts 


1 General information 


Using this Chapter 


Chapter 2 is divided into three parts; A, 
B and C. Repair operations that can be 
carried out with the engine in the vehicle are 
described in Parts A (4-cylinder engines) and B 
(5-cylinder engines). Part C covers the removal 
and refitting of the engine/transmission as a 
unit and describes the engine dismantling and 
overhaul procedures. 

In Parts A and B, the assumption is made 
tnat the engine is installed in the vehicle, with 
all ancillaries connected. If the engine has 
Deen removed for overhaul, the preliminary 
aismantling information which precedes each 
operation may be ignored. 


Engine description 


Throughout this Chapter, the engines 
are often identified and referred to by 
manufacturer's code letters, rather than 
capacity. A listing of the engines covered, 
together with their code letters, is given 
n the Specifications at the start of this 
Chapter. 

The engines are water-cooled, single 
overhead camshaft, in-line five cylinder units 
with cast-iron cylinder blocks and aluminium- 
alloy cylinder heads. All are mounted 
transversely at the front of the vehicle, with 
the transmission bolted to the left-hand side 
of the engine. 

The cylinder head carries the camshaft, 
which is driven by a toothed timing belt. It also 
^ouses the inlet and exhaust valves, which 
are closed by double coil springs, and which 
пәп in guides pressed into the cylinder head. 
The camshaft actuates the valves directly via 
hydraulic tappets, mounted in the cylinder 
nead. The cylinder head contains integral 
39ways which supply and lubricate the 
tappets. 

The crankshaft is of six-bearing 
type, and the No 4 main bearing shells 
ncorporate separate thrustwashers to 
control crankshaft endfloat. The camshaft 
5 driven by a toothed timing belt from 
the crankshaft sprocket, and the belt also 
grives the coolant pump. 

The valves are operated by the camshaft 
through hydraulic bucket type tappets. 
The fuel injection pump is belt-driven from 
= sprocket on the rear of the camshaft. 
The brake vacuum pump is located оп the 
тол! facing side of the cylinder head and is 
сеп by a plunger from an eccentric on the 
camshaft. 

The engine has a full-flow lubrication 
system. А gear-and-crescent type oil pump is 
counted on the front of the crankshaft. The oil 
те” is of the cartridge type, mounted on the 
ваг facing side of the cylinder block. 
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Repairs possible with the engine 
installed in the vehicle 


The following operations can be performed 
without removing the engine: 
a) Compression pressure - testing. 
b) Timing belt, sprockets and cover — 
removal, inspection and refitting. 
c) Auxiliary drivebelt — removal and 
refitting. 
d) Camshaft cover — removal and refitting. 
е) Camshaft — removal and refitting.* 
f) Camshaft oil seals — renewal. 
g) Camshaft sprockets — removal and 
refitting. 
h) Coolant pump - removal and refitting 
(refer to Chapter 3, Section 8). 
i) Crankshaft oil seals — renewal. 
j) Crankshaft sprocket — removal and 
refitting. 
К) Cylinder head - removal and refitting.” 
1) Flywheel/driveplate - removal and 
refitting. 
m) Sump - removal and refitting. 
п) Oil pump and pickup assembly - removal, 
inspection and refitting. 
о) Pistons, connecting rods and big-end 
bearings — removal and refitting. 
p) Engine mountings — inspection and 
renewal. 
“Cylinder head dismantling procedures аге 
given in Chapter 2C, Section 6 and also 
contain details of camshaft and hydraulic 
tappet removal. 
Note: /t is possible to remove the pistons and 
connecting rods (after removing the cylinder 
head and sump) without removing the engine 
from the vehicle. However, this procedure is 
not recommended. Work of this nature is more 
easily and thoroughly completed with the 
engine on the bench. 


2 Location of TDC 
on No 1 cylinder 


НИ? 


General information 


1 The camshaft and coolant pump sprockets 
are driven by the timing belt from the 
crankshaft sprocket. The crankshaft and 
camshaft sprockets move in phase with each 
other to ensure correct valve timing. 

2 The design of the engines covered in this 
Chapter is such that piston-to-valve contact 
will occur if the crankshaft is turned with the 
timing belt removed. For this reason, it is 
important that the correct phasing between 
the camshaft and crankshaft is preserved 
whilst the timing belt is off the engine. This is 
achieved by setting the engine in a reference 
condition (known as Top Dead Centre or 
TDC) before the timing belt is removed, and 
then preventing the shafts from rotating until 
the belt is refitted. Similarly, if the engine has 


2.6 Unbolt and remove the cover over the 
fuel injection pump sprocket and camshaft 
sprocket 


been dismantied for overhaul, the engine 
must be set to TDC during reassembly to 
ensure that the correct shaft phasing is 
restored. 

3 TDC is the highest position a piston 
reaches within its respective cylinder ~ in a 
four-stroke engine, each piston reaches TDC 
twice per cycle, once on the compression 
stroke and once on the exhaust stroke. 
In general, TDC normally refers to No 1 
cylinder on the compression stroke. Note 
that the cylinders are numbered one to 
five, starting from the timing belt end of the 
engine. 


Setting TDC on No 1 cylinder 


4 Remove the glow plugs as described in 
Chapter 5, Section 13 as an aid to turning the 
engine. 

5 Remove the camshaft cover as described in 
Section 9. 

6 Unbolt and remove the cover over the 
fuel injection pump sprocket and camshaft 
sprocket (see illustration). 

7 Where fitted, remove the inspection 
bung from the transmission bellhousing, if 
necessary using a large nut to unscrew it (see 
illustration). 

8 Using a socket on the crankshaft sprocket 
bolt, rotate the crankshaft slowly clockwise 
until the TDC timing mark machined on the 
edge of the flywheel/driveplate lines up with 
the pointer on the bellhousing casting and the 
TDC timing mark on the fuel injection pump 
sprocket aligns with the mark on the pump 


2.7 Use a large nut to remove the bung 
from the transmission bellhousing 
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2.8a Turn the crankshaft until the timing 
mark (arrowed) machined onto the edge of 
the flywheel... 


" Tha e $ 4 | | 
2.8с ...and the TDC timing mark on the 
fuel injection pump sprocket aligns with 
the mark on the pump body (arrowed) 


body (see illustrations). The point when No 1 
piston commences to move up the cylinder 
can be determined when air is heard coming 
from the No 1 glowplug aperture. Also, note 
the the position of the No 1 cylinder camshaft 
lobes; when they are both pointing upwards 
No 1 piston will be at the top of its stroke. 
Note: Due to the method of setting the 
injection pump timing dynamically, the TDC 
mark on the pump sprocket may not align 
exactly with the mark on the pump housing. 
This occurs because the pump is physically 
turned on its mounting to make any fine 
adjustments to the timing. 

9 If the engine is being set to TDC in order 


SAN E 3) ДЕ 


2.11 Engage the locking bar with the slot in the camsha 


as o. 
28b . 


«lines up with the pointer (arrowed) 
on the bellhousing casting... 


2.10 Engine locking tools 


to remove the timing belt, the camshaft 
must be locked in its TDC position, however 
this means that the drivebelt sprocket at the 
flywheel end of the camshaft must first be 
removed as described in Section 7 in order to 
fit the locking tool to the slot in the camshaft. 
On engines produced up to January 1995, 
the fuel injection pump sprocket must also 
be locked in the TDC position using a special 
locking pin. 

10 To lock the engine in the TDC position, the 
camshaft (not the sprocket) must be secured 
in a reference position, using special locking 
tools. Improvised tools may be fabricated, but 
due to the exact measurements and machining 


involved, it is strongly recommended that a kit 
of locking tools is either borrowed or hired, or 
purchased from a reputable tool manufacturer 
(see illustration). 

Caution: Do not use these locking tools 
to prevent the rotation of the crankshaft, 
camshaft, etc. while slackening or tightening 
fasteners - they are not intended for this 
purpose and may break if over-stressed in 
such a way; use only the method described 
at the relevant point in this manual 

11 With the sprocket removed, engage the 
edge of the locking bar with the slot in the end 
of the camshaft (see illustration). 

12 If there is any small movement of the 
locking bar on the cylinder head, turn the 
camshaft slightly (by turning the crankshaft 
clockwise, as before) so that the locking bar 
rocks to one side, allowing one end of the bar 
to contact the cylinder head surface. At the 
other side of the locking bar, measure the gap 
between the end of the bar and the cylinder 
head using a feeler blade. Now turn the 
camshaft back slightly and remove the feeler 
blade. The idea now is to level the locking bar 
by inserting two feeler blades, each with a 
thickness equal to half the originally measurec 
gap, between each end of the locking bar anc 
the cylinder head. This centres the camshaft. 
and sets the valve timing in the TDC reference 
condition (see illustration). 

13 The engine is now set to TDC оп No 7 
cylinder. 


3 Compression and 
leakdown tests - 
description and interpretation 


IET 


Compression test 


Note: A compression tester specifically 
designed for diesel engines must be used for 
this test. 

1 When engine performance is down, or 
if misfiring occurs, a compression test can 
provide diagnostic clues as to the engine's 


2.12 Camshaft centred and locked using locking bar and feeler 


gauges 
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zondition. If the test is performed regularly, it 

zan give warning of trouble before any other 

symptoms become apparent. 

2 А compression tester specifically intended 

г diesel engines must be used, because of 

7€ higher pressures involved. The tester is 

zonnected to an adapter which screws into the 
zw plug or injector hole. It is unlikely to be 
sorthwhile buying such a tester for occasional 
зе, but it may be possible to borrow or hire опе 

— * not, have the test performed by a garage. 

3 Unless specific instructions to the contrary 

аге supplied with the tester, observe the 

‘Mowing points: 

The battery must be in a good state of 

charge, the air filter must be clean, and 

the engine should be at normal operating 
temperature. 

5) On 2.4 litre engines, remove the fuel injectors 
as described in Chapter 4A, Section 11. 

с} On 2.4 litre engines, the injection pump 
stop solenoid must be disconnected, to 
prevent the engine from running or fuel 
from being discharged (see illustration). 

=) On 2.5 litre engines, remove the glow plugs 

as described in Chapter 5, Section 13. 

On 2.5 litre engines, the stop solenoid 

and fuel metering control wiring must be 

disconnected, to prevent the engine from 
running or fuel from being discharged. 

Note: As a result of the wiring being 

disconnected, faults will be stored in the 

ECU memory. These must be erased after 

the compression test. 

& Fit a compression tester to the No 1 cylinder 

"ctor or glow plug hole. 

5 Crank the engine for several seconds on 

“е starter motor. After one or two revolutions, 

“е compression pressure should build up to 

2 maximum figure and then stabilise. Record 

“те highest reading obtained. 

8 Repeat the test on the remaining cylinders, 

"ecording the pressure in each. 

7 VW specify wear limits for compression 

oressures - refer to the Specifications. Seek 

e advice of a VW dealer or other diesel 


іш 


1 


8 The cause of poor compression is less 
sy to establish on a diesel engine than on 
2 petrol one. The effect of introducing oil into 
the cylinders (‘wet’ testing) is not conclusive, 
because there is a risk that the oil will sit in 
the swirl chamber, instead of passing to the 
8095. However, the following сап be used as a 
rough guide to diagnosis. 

9 All cylinders should produce very similar 
pressures; a difference of more than 5 bars 
between any two cylinders indicates the 
existence of a fault. Note that the compression 
should build up quickly in a healthy engine; low 
compression on the first stroke, followed by 
gradually-increasing pressure on successive 
strokes, indicates worn piston rings. A low 
compression reading on the first stroke, which 
does not build up dur 5 


уе Strokes, 


о (р 


3.3 Disconnecting the wiring at the 
injection pump stop solenoid 
10 A low reading from two adjacent cylinders 
is almost certainly due to the head gasket 
having blown between them; the presence of 
coolant in the engine oil will confirm this. 
11 If the compression reading is unusually 
high, the cylinder head surfaces, valves and 
pistons are probably coated with carbon 
deposits. If this is the case, the cylinder head 
should be removed and decarbonised (refer to 
Chapter 2C, Section 6). 
12 On completion, remove the compression 
tester, and refit or reconnect the disturbed 
components. 


Leakdown test 


13 A leakdown test measures the rate at 
which compressed air fed into the cylinder 
is lost. It is an alternative to a compression 
test, and in many ways it is better, since the 
escaping air provides easy identification of 
where pressure loss is occurring (piston rings, 
valves or head gasket). 

14 The equipment needed for leakdown testing 
is unlikely to be available to the home mechanic. 
If poor compression is suspected, have the test 
performed by a suitably-equipped garage. 


4 Timing belt (pre-February EN 


1995 models) - removal, à 
inspection and refitting 


General information 


1 The primary function of the toothed timing 
belt is to drive the camshaft, but it is also used 
to drive the coolant pump. The injection pump 


4.12a Using a bolt in one of the holes in the 
flywheel to hold the crankshaft stationary 
while the vibration damper bolt is loosened 


is driven from the rear of the camshaft by an 
additional drivebelt. Should the timing belt 
slip or break in service, the valve timing will 
be disturbed and piston-to-valve contact will 
occur, resulting in serious engine damage. 

2 For this reason, it is important that the timing 
belt is tensioned correctly, and inspected 
regularly for signs of wear or deterioration. 

3 Note that the removal of the inner section 
of the timing belt cover is described as part 
of the cylinder head removal procedure; see 
Section 12 later in this Chapter. 


Removal 


4 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

5 Remove the engine undertray as described 
in Chapter 11, Section 25. 

6 For improved access, move the radiator to 
the service position as described in Chapter 3, 
Section 3. 

7 Remove the air cleaner housing as 
described in Chapter 4A, Section 2. 

8 Disconnect the wiring at the fuel injection 
pump stop solenoid. 

9 Remove the auxiliary drivebelts as described 
in Section 8. 

10 Release the spring clips and remove the 
timing belt front upper cover. 

11 Set the engine to TDC on No 1 cylinder 
as described in Section 2 and secure the 
camshaft and the fuel injection pump sprocket 
with the locking tools. 

12 Hold the crankshaft stationary while 
loosening the vibration damper central bolt. 
VW technicians use a special tool which 
locates inside the vibration damper, however 
on manual transmission models it may be 
sufficient to engage 4th gear and have an 
assistant firmly apply the footbrake pedal. 
This method cannot be used on automatic 
transmission models, so it will be necessary 
to unbolt the cover from the torque converter 
bellhousing and have an assistant engage a 
wide-bladed screwdriver with the starter ring 
gear teeth. On manual transmission models, 
remove the starter motor as described in 
Chapter 5, Section 10 and either engage a 
screwdriver with the starter ring gear teeth or 
alternatively insert a suitable bolt in one of the 
holes in the face of the flywheel. Remove the 
vibration damper bolt (see illustrations). 


4.12b Removing the vibration damper 
central bolt 
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4.13 Unscrew and remove the bolts securing the vibration 
damper to the crankshaft sprocket 


13 While still holding the crankshaft stationary, 
unscrew and remove the bolts securing the 
vibration damper to the crankshaft sprocket 
(see illustration). 

14 Remove the vibration damper from the 
crankshaft sprocket. If the sprocket attempts 
to come away with the damper, temporarily 
insert two bolts a few threads and gently tap 
them as the damper is being removed in order 
to keep the sprocket in position. 

15 Unboit and remove the lower timing belt 
cover from the block. 

16 Slacken the three coolant pump retaining 
bolts. Using a stout screwdriver as a lever, 
rotate the coolant pump as far as the 
elongated retaining bolts will allow to relieve 
the tension on the timing belt. 

17 Mark the timing belt with an arrow to 
indicate its normal direction of rotation. Note: 
If the timing belt is to be re-used, it must be 
refitted the same way round. Do not bend the 
timing belt sharply if it is to be re-used. 

18 Releasethe timing belt from the crankshaft, 
camshaft and coolant pump sprockets. 


Inspection 


19 Examine the belt for evidence of 
contamination by coolant or lubricant. 
If this is the case, find the source of the 
contamination before progressing any further. 
Check the belt for signs of wear or damage, 
particularly around the leading edges of the 
belt teeth. Renew the belt if its condition is in 
doubt; the cost of belt renewal is negligible 
compared with potential cost of the engine 
repairs, should the belt fail in service. Note: 
If the timing belt is not going to be refitted 
for some time, it is a wise precaution to hang 
a warning label on the steering wheel, to 
remind yourself (and others) not to attempt to 
start the engine. 


Refitting 

20 Ensure that the crankshaft and camshaft 
are still set to TDC on No 1 cylinder, as 
described in Section 2 and that the camshaft 
and the fuel injection pump sprocket are 
secured in position with the locking tools. 


4.21 Unscrew the camshaft sprocket bolt while holding the 
sprocket stationary using a home-made tool 


21 Unscrew the camshaft sprocket bolt һа” 
a turn, while holding the sprocket stationar 
using a tool which engages the holes in the 
sprocket (see illustration and Tool Tip). 

22 Release the sprocket from the camsha= 
taper mounting by carefully tapping it wit 
a soft metal drift inserted through the hot 
provided in the timing belt inner cover (see 
illustration). 

23 Loop the timing belt loosely under the 
crankshaft sprocket. 

Caution: Observe the direction of rotatior 
markings on the belt. 

24 Engage the timing belt teeth with the 
crankshaft sprocket, then manoeuvre ії inte 
position over the coolant pump and сатвһат 
sprockets. Ensure the belt teeth seat correctly 
on the sprockets. 

25 Pass the flat side of the belt over the idler 
roller — avoid bending the belt back on itself or 
twisting it excessively as you do this. 

26 Using a stout screwdriver as a lever, rotate 
the coolant pump to apply tension to the 
timing belt. 


To make a camshaft sprocket holding tool, obtain two lengths of 
steel strip about 6 mm thick by 30 mm wide or similar, one 600 
mm long, the other 200 mm long (all dimensions approximate). 
Bolt the two strips together to form a forked end, leaving the 
bolt slack so that the shorter strip can pivot freely. At the end of 
each ‘prong’ of the fork, secure a bolt with a nut and a locknut, 
to act as the fulcrums; these will engage with the cut-outs in 
the sprocket, and should protrude by about 30mm 


H31956 


4.22 Releasing the camshaft sprocket from the taper using a soft 
metal drift 
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27 Test the timing belt tension by grasping 
it between finger and thumb at a point 
mid-way between the camshaft and coolant 
pump sprockets, and twisting it. The belt 
tension is correct when the belt can just be 
twisted through 90° and no further. If the 
VW tensioning tool (VW 210) or a suitable 
alternative is available, set the belt tension 
to the specified number of tensioning 
units. 

28 When the correct belt tension has been 
achieved, tighten the three coolant pump 
retaining bolts to the specified torque. 

29 Tighten the camshaft sprocket bolt 
to the specified torque and angle while 
holding it stationary with the tool used for 
removal. Take care not to damage or bend 
the locking tool while doing this. Note that 
the torque setting depends on the strength 
classification of the retaining bolt. The 
strength classification is stamped on the bolt 
head and will be either 8.8 or 10.9. Refer to 
the Specifications for the applicable torque 
setting. 

30 Remove the locking tool from the rear of 
the camshaft. Turn the crankshaft through 
two complete turns, then check that the TDC 
timing marks align correctly as described in 
Section 2. Check that it is possible to insert 
the locking tool in the camshaft slot, and 
also check that the timing belt tension is 
correct. 

31 Refit the lower timing belt cover to the 
block and tighten the bolts securely. 

32 Lubricate the thread and bolt head 
contact surface of the vibration damper 
central bolt. 

33 Refit the vibration damper to the 
crankshaft sprocket then insert the damper 
to sprocket bolts and the damper central bolt 
and washer. Hold the crankshaft stationary 
using the method employed on removal, then 
tighten the damper bolts to the specified 
torque. 

34 Tighten the vibration damper central bolt 
to the specified torque. 

35 Refit the fuel injection pump drivebelt 
with reference to Sections 2 and 6, then 
refit the drivebelt cover and tighten the bolts 
securely. 

36 Refit the timing belt upper cover and 
secure with the spring clips. 

37 Refit the camshaft cover with reference to 
Section 9. 

38 If removed, refit the glow plugs as 
described in Chapter 5, Section 13. 

39 Refit the auxiliary drivebelts as described 
п Section 8. 

40 Reconnect the wiring at the fuel injection 
pump stop solenoid. 

41 Refit the air cleaner housing as described 
п Chapter 4A, Section 2. 

42 Move the radiator back to its normal 
position as described in Chapter 3, Section 3. 
43 Refit the engine undertray as described 
п Chapter 11, Section 25, then reconnect the 
Dattery negative terminal. 


| | 


5.9a Prise off the protective cap from the 
auxiliary drivebelt idler pulley... 


5 Timing belt (February 1995 
models onward) - removal, 
inspection and refitting 


AED 


General information 


1 The primary function of the toothed timing 
belt is to drive the camshaft, but it is also used 
to drive the coolant pump. The injection pump 
is driven from the rear of the camshaft by an 
additional drivebelt. Should the timing belt 
slip or break in service, the valve timing will 
be disturbed and piston-to-valve contact will 
occur, resulting in serious engine damage. 

2 Forthis reason, it is important that the timing 
belt is tensioned correctly, and inspected 
regularly for signs of wear or deterioration. 

3 Note that the removal of the inner section 
of the timing belt cover is described as part 
of the cylinder head removal procedure; see 
Section 12 later in this Chapter. 


Removal 


4 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

5 Remove the engine undertray as described 
in Chapter 11, Section 25. 

6 For improved access, move the radiator to 
the service position as described in Chapter 3, 
Section 3. 

7 Remove the air cleaner housing as 
described in Chapter 4A, Section 2. 

8 Remove the auxiliary drivebelt as described 
in Section 8. 

9 Using a small screwdriver, prise off 
the protective cap from the centre of the 


5.14a Remove the vibration damper from 
the crankshaft sprocket... 


~< PF = 


5.9b ...then undo the retaining bolt and 
remove the idler pulley 


auxiliary drivebelt idler pulley. Undo the 
retaining bolt and remove the idler pulley (see 
illustrations). 

10 Release the spring clips and remove the 
timing belt front upper cover. 

11 Set the engine to TDC on No 1 cylinder 
as described in Section 2 and secure the 
camshaft with the locking tool. 

12 Hold the crankshaft stationary while 
loosening the vibration damper central bolt. VW 
technicians use a special tool which locates 
inside the vibration damper, however on manual 
transmission models it may be sufficient to 
engage 4th gear and have an assistant firmly 
apply the footbrake pedal. This method 
cannot be used on automatic transmission 
models, so it will be necessary to unbolt the 
cover from the torque converter bellhousing 
and have an assistant engage a wide-bladed 
screwdriver with the starter ring gear teeth. 
On manual transmission models, remove 
the starter motor as described in Chapter 5, 
Section 10 and either engage a screwdriver 
with the starter ring gear teeth or alternatively 
insert a suitable bolt in one of the holes in the 
face of the flywheel. Remove the vibration 
damper bolt — note that the vibration damper 
central bolt must be renewed whenever 
removed. (see illustrations 4.12a and 4.12b). 
13 While still holding the crankshaft stationary, 
unscrew and remove the bolts securing the 
vibration damper to the crankshaft sprocket 
(see illustration 4.13). 

14 Remove the vibration damper from the 
crankshaft sprocket and collect the diamond 
coated washer (where fitted) from the end of 
the sprocket (see illustrations). Note that 


5.14b ...and collect the diamond coated 
washer from the end of the sprocket 
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belt cover from the block 


a new washer will be required for refitting. If 
the sprocket attempts to come away with the 
damper, temporarily insert two bolts a few 
threads and gently tap them as the damper is 
being removed in order to keep the sprocket 
in position. 

15 Unbolt and remove the lower timing belt 
cover from the block (see illustration). 

16 Loosen the bolt on the timing belt 
tensioner on the front of the engine, then 
rotate the tensioner anti-clockwise to release 
the tension on the belt and re-tighten the bolt. 
17 Mark the timing belt with an arrow to 
indicate its normal direction of rotation. Note: 
If the timing belt is to be re-used, it must be 
refitted the same way round. Do not bend the 
timing belt sharply if it is to be re-used. 

18 Release the timing belt from the crankshaft, 
camshaft and coolant pump sprockets. 


Inspection 


19 Examine the belt for evidence of 
contamination by coolant or lubricant. If this is 
the case, find the source of the contamination 
before progressing any further. Check the 
belt for signs of wear or damage, particularly 
around the leading edges of the belt teeth. 
Renew the belt if its condition is in doubt; the 
cost of belt renewal is negligible compared 
with potential cost of the engine repairs, 
should the belt fail in service. Note: /f the 
timing belt is not going to be refitted for some 
time, it is a wise precaution to hang a warning 
label on the steering wheel, to remind yourself 
(and others) not to attempt to start the engine. 


Refitting 


20 Ensure that the crankshaft and camshaft 


5.27a Align the lower edge of the 
tensioner moving pointer (arrowed)... 


are still set to TDC on No 1 cylinder, as 
described in Section 2 and that the camshaft 
is secured in position with the locking tool. 

21 Unscrew the camshaft sprocket retaining 
bolt half a turn, while holding the sprocket 
stationary using a tool which engages the 
holes in the sprocket (see illustration 4.21 
and Tool Tip). 

22 Release the sprocket from the camshaft 
taper mounting by carefully tapping it with 
a soft metal drift inserted through the hole 
provided in the timing belt inner cover (see 
illustration 4.22). 

23 Loop the timing belt loosely under the 
crankshaft sprocket. 

Caution: Observe the direction of rotation 
markings on the belt. 

24 Engage the timing belt teeth with the 
crankshaft sprocket, then manoeuvre it into 
position over the coolant pump and camshaft 
sprockets. Ensure the belt teeth seat correctly 
on the sprockets. 

25 Pass the flat side of the belt over the 
tensioner roller — avoid bending the belt back on 
itself or twisting it excessively as you do this. 

26 Ensure that the run of the belt is taut 
between the crankshaft, coolant pump and 
camshaft sprockets — ie all the slack should 
be in the section of the belt that passes over 
the tensioner roller. 

27 With the tensioner centre bolt loose, turn 
the large hexagon clockwise until the lower 
edge of the tensioner moving pointer is aligned 
with the lower edge of the tensioner fixed 
pointer. Hold the hexagon in this position, then 
tighten the centre bolt to the specified torque 
(see illustrations). 

28 Tighten the camshaft sprocket bolt to the 
specified torque and angle while holding it 
stationary with the tool used for removal. Take 
care not to damage or bend the locking tool 
while doing this. Note that the torque setting 
depends on the strength classification of the 
retaining bolt. The strength classification is 
stamped on the bolt head and will be either 
8.8 or 10.9. Refer to the Specifications for the 
applicable torque setting. 

29 Remove the locking tool from the rear of 
the camshaft. Turn the crankshaft through 
two complete turns, then check that the TDC 
timing marks align correctly as described in 
Section 2. Check that it is possible to insert 
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5.27b ...with the lower edge of the 
tensioner fixed pointer (arrowed)... 


the locking tool in the camshaft slot. Check 
that the tensioner pointers are still correctly 
aligned as described in paragraph 27. If not, 
repeat the adjustment procedure. 

30 Refit the lower timing belt cover to the 
block and tighten the bolts securely. 

31 Place a new diamond coated washer in 
position on the end of the crankshaft sprocket. 
32 Lubricate the thread and bolt head contact 
surface of the new vibration damper central 
bolt. 

33 Refit the vibration damper to the crankshaft 
sprocket then insert the damper to sprocket 
bolts and the new damper central bolt and 
washer. Hold the crankshaft stationary using 
the method employed on removal, then tighten 
the damper bolts to the specified torque. 

34 Tighten the vibration damper central bolt 
to the specified torque. 

35 Refit the fuel injection pump drivebelt with 
reference to Sections 2 and 6, then refit the 
drivebelt cover and tighten the bolts. 

36 Refit the timing belt upper cover anc 
secure with the spring clips. 

37 Refit the camshaft cover with reference to 
Section 9. 

38 If removed, refit the glow plugs as 
described in Chapter 5, Section 13. 

39 Refit the auxiliary drivebelt idler pulley and 
secure with the retaining bolt tightened to the 
specified torque. Refit the protective cap to 
the centre of the idler pulley. 

40 Refit the auxiliary drivebelt as described in 
Section 8. 

41 Refit the air cleaner housing as described 
in Chapter 4A, Section 2. 

42 Move the radiator back to its norma 

position as described in Chapter 3, Section 3 

43 Refit the engine undertray as described 
in Chapter 11, Section 25, then reconnect the 
battery negative terminal. 


6 Fuel injection pump drivebelt = 


: н с 
- removal, inspection ж 
апа refittin 
g EY 
Removal 


1 Disconnect the battery negative termine 
(refer to Disconnecting the battery). 

2 Remove the engine undertray as describec 
in Chapter 11, Section 25. 


5.27c . 
position and tighten the centre bolt 


3 For improved access, move the radiator to 
the service position as described in Chapter 3, 
Section 3. 

4 Set the engine to TDC on No 1 cylinder as 
described in Section 2. 


2.4 litre engines 


5 Mark the drivebelt with an arrow to indicate 
its normal direction of rotation. Note: /f the 
drivebelt is to be re-used, it must be refitted 
the same way round. Do not bend the 
drivebelt sharply if it is to be re-used. 

6 Insert a locking pin through the timing hole 
in the fuel injection pump sprocket and into 
the pump body to lock the sprocket. Hold the 
sprocket on the rear of the camshaft stationary 
using a suitable tool engaged with the holes 
in the sprocket, then unscrew the retaining 
bolt and remove the sprocket and drivebelt. 
Release the drivebelt from the injection pump 
sprocket. 


2.5 litre engines 


7 Mark the drivebelt with an arrow to indicate 
its normal direction of rotation. Note: /f the 
drivebelt is to be re-used, it must be refitted 
the same way round. Do not bend the 
drivebelt sharply if it is to be re-used. 

8 Slacken the drivebelt tensioner retaining 
bolt, then turn the tensioner body using 
an Allen key to release the tension from the 
drivebelt. Now unscrew the retaining bolt and 
remove the tensioner. 

9 Remove the drivebelt from the idler 
pulley and the camshaft and injection pump 
sprockets (see illustration). 


Inspection 


10 Examine the belt for evidence of 
contamination by coolant or lubricant. 
f this is the case, find the source of the 
contamination before progressing any further. 
Check the belt for signs of wear or damage, 
particularly around the leading edges of the 
бей teeth. Renew the belt if its condition is in 


doubt. 


5.25 Check that the pointer (arrowed) on the idler pulley is aligned 
with the cylinder head flange contour - 2.5 litre engines 
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AGS 
6.9 Removing the fuel injection pump 
drivebelt ~ 2.5 litre engines 


Refitting 
2.4 litre engines 


11 Check that the TDC timing marks are still 
aligned on the flywheel and on the injection 
pump. 

12 Engage the drivebelt with the injection 
pump sprocket, then locate the camshaft 
sprocket in the belt and locate the sprocket 
on the camshaft. 

Caution: Observe the direction of rotation 
markings on the belt. 

13 Insert the bolt and tighten it to 50 Nm while 
holding the sprocket stationary. The locking 
pin is still inserted through the injection pump 
sprocket, and it is important not to strain the 
drivebelt while tightening the bolt. 

14 Loosen the bolt approximately half a turn 
and make sure that the sprocket is free to turn 
on the camshaft. 

15 The tension of the drivebelt must now be 
checked. VW technicians use a special tool to 
do this, however an approximate setting can 
be made as follows. It should just be possible 
to twist the belt through 90* at a point midway 
between the camshaft and injection pump 
sprockets using the finger and thumb only. If 
the VW tensioning tool (VW 210) or a suitable 
alternative is available, set the belt tension to 
the specified number of tensioning units. 

16 Check that the TDC timing marks are 


still aligned with each other, then remove the 
locking pin from the injection pump sprocket. 
Tighten the camshaft sprocket retaining bolt 
to the specified torque while holding the 
sprocket stationary. 

17 If the drivebelt tension is incorrect, the 
injection pump mounting bracket must be 
repositioned on the cylinder block by loosening 
the bolts. Tighten the bolts to the specified 
torque after making the adjustment, then carry 
out the tensioning procedure again. 

18 Check and if necessary adiust the injection 
pump timing as described in Chapter 4A, 
Section 9. 

19 Refit the glowplugs, then refit the drivebelt 
cover and tighten the bolts. 

20 Refit the camshaft cover as described in 
Section 9. 

21 Move the radiator back to its normal 
position as described in Chapter 3, Section 3. 
22 Refit the engine undertray as described 
in Chapter 11, Section 25, then reconnect the 
battery negative terminal. 


2.5 litre engines 


23 Slacken the camshaft sprocket retaining 
bolt approximately half a turn and make sure 
that the sprocket is free to turn on the camshaft. 
24 Check that the TDC timing marks are still 
aligned on the flywheel/driveplate and on the 
injection pump. 

25 Check that the pointer on the idler pulley is 
aligned with the cylinder head flange contour 
(see illustration). If not, slacken the retaining 
nut and turn the pulley using an Allen key until 
the pointer is correctly positioned. Tighten the 
retaining nut to the specified torque. 

26 Locate the drivebelt over the sprockets 
and around the idler pulley. 

Caution: Observe the direction of rotation 
markings on the belt. 

27 Place the drivebelt tensioner in position on 
the cylinder head with the lug on the tensioner 
body engaged with the slot in the injection 
pump mounting bracket (see illustration). Fit 
the retaining bolt and tighten it finger tight. 


in the injection pump mounting bracket - 2.5 litre engines 
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6.28a Turn the tensioner using an Allen 
key... 


28 Using an Allen key, turn the tensioner 
until the moving pointer is aligned with the 
fixed pointer on the tensioner body (see 
illustrations). Hold the tensioner in this 
position and tighten the retaining bolt to the 
specified torque. 

29 Tighten the camshaft sprocket retaining 
bolt to the specified torque while holding the 
sprocket stationary (see illustration). 

30 Turn the crankshaft through two complete 
turns, then check that the TDC timing marks 
align correctly. Check that the tensioner 
pointers are still correctly aligned. As long as 
the moving pointer is within the metal backing 
of the fixed pointer, the tension is satisfactory. 
If this is not the case, repeat the adjustment 
procedure. 

31 Check and if necessary adjust the injection 
pump timing as described in Chapter 4A, 
Section 10. 

32 Refit the glowplugs, then refit the drivebelt 
cover and tighten the bolts. 

33 Refit the camshaft cover as described іп 
Section 9. 

34 Move the radiator back to its normal 
position as described in Chapter 3, Section 3. 


the cylinder block 


7.3 Remove the bolt and withdraw the timing belt tensioner from 


6.28b ...until the moving pointer is aligned 
with the fixed pointer on the tensioner 
body (arrowed) - 2.5 litre engines 


35 Refit the engine undertray as described 
in Chapter 11, Section 25, then reconnect the 
battery negative terminal. 


7 Timing belt tensioner RS 
and sprockets - "S 
removal and refitting EN 


Timing belt tensioner 


Removal 


1 A timing belt tensioner is only fitted to 
February 1995 models onward. On early 
models, the timing belt is tensioned by 
repositioning the coolant pump within its 
elongated mounting bolt holes. 

2 Remove the timing belt as described in 
Section 5. 

3 Remove the bolt and withdraw the tensioner 
from the cylinder block (see illustration). 


Refitting 

4 Refit the tensioner ensuring that the 
tensioner arm engages over the peg on the 
timing belt rear cover (see illustration). Insert 
the bolt but do not fully tighten it at this stage. 
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dm P 
6.29 Tighten the camshaft sprocket 
retaining bolt while holding the sprocket 
stationary - 2.5 litre engines 


5 Refit and tension the timing belt as 
described in Section 5. 


Timing belt idler pulley 


Removal 


6 A timing belt idler pulley is only fitted to 
pre-February 1995 models. 

7 Remove the timing belt as described in 
Section 4. 

8 Remove the bolt and withdraw the idler 
pulley from the cylinder block. 


Refitting 
9 Refit the idler pulley and tighten the retaining 
bolt to the specified torque. 


10 Refit and tension the timing belt as 
described in Section 4. 


Camshaft sprocket 
(timing belt end) 


Removal 


11 Removal and refitting of the camshaft 
sprocket is part of the timing belt removal, 
inspection and refitting procedures. Refer 
to Section 4 (pre-February 1995 models), or 
Section 5 (February 1995 models onward). 


7.4 Refit the tensioner ensuring that the tensioner arm engages 


over the peg (arrowed) on the timing belt rear cover 


Camshaft sprocket 
(fuel injection pump end) 


Removal 


12 Remove the fuel injection pump drivebelt 
2s described in Section 6. 

13 Hold the camshaft sprocket stationary 
using a suitable tool engaged with the holes in 
the sprocket, then loosen the bolt. 

14 Remove the bolt and withdraw the 
sprocket from the end of the camshaft (see 
illustration). 


Refitting 

15 Locate the sprocket on the end of the 
camshaft and insert the bolt loosely. 

16 Refit the fuel injection pump drivebelt as 
described in Section 6. 


Crankshaft sprocket 


Removal 


17 Remove the timing belt as described in 
Section 4 (pre-February 1995 models), or 
Section 5 (February 1995 models onward). 

18 Slide the crankshaft sprocket from the end 
of the crankshaft (see illustration). If it is tight, 
use two screwdrivers or levers to remove it. 
Refitting 

19 Wipe the sprocket and crankshaft mating 
surfaces clean. 

20 Slide the crankshaft sprocket onto the 
end of the crankshaft making sure that the lug 
2n the inside of the sprocket engages with the 
recess in the end of the crankshaft. If it is tight 
2n the crankshaft, tap it on using a block of 
wood, however do not tap it on so far that it 
touches the oil pump casing. 

21 Refit the timing belt as described in 
Section 4 (pre-February 1995 models), or 
Section 5 (February 1995 models onward). 


Fuel injection pump sprocket 

22 Refer to Chapter 4A, Section 9 (2.4 litre 
engines) or Chapter 4A, Section 10 (2.5 litre 
engines). 


8 Auxiliary drivebelt - 
removal, refitting 
and tensioning 
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General information 


1 Depending on model year and vehicle 
specification, one or two auxiliary drivebelts 
may be fitted. Both are driven from a pulley 
mounted on the crankshaft, and provide drive 
*or the alternator and power steering pump. 

2 On pre-February 1995 models, two V-belts 
are used. One drives the alternator and the 
other drives the power steering pump. On 
February 1995 models onward, a single 
"bbed auxiliary belt is used to drive both the 
aiternator and power steering pump. Where 
arr conditioning is fitted various drivebelt types 
and layouts may be encountered depending 
3n system type, model year and additional 
ancillary components that may be fitted. 
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7.14 Remove the bolt and withdraw the 
sprocket from the end of the camshaft 


3 The V-belt driving the alternator is tensioned 
manually by means of a tensioning nut 
incorporated in the alternator adjustment arm. 
The V-belt driving the power steering pump 
is tensioned manually by an eccentrically- 
mounted tensioning pulley. 

4 The ribbed auxiliary beit is tensioned by an 
automatic tensioner. 

5 On refitting, the auxiliary belt must be 
tensioned correctly to ensure correct operation 
and prolonged service life. 


Alternator V-belt 


Removal 


6 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
Remove the right-hand front roadwheel. 

7 Remove the engine undertray as described 
in Chapter 11, Section 25. 

8 Slacken the alternator mounting bolts and 
the adjustment arm bolts at least one turn. 

9 Using a socket or spanner on the adjustment 
arm nut, turn the nut to pivot the alternator 
toward the engine, then slip the V-belt off the 
pulleys (see illustration). 

10 Examine the belt for signs or wear or 
damage, and renew it if necessary. 


Refitting and tensioning 


11 Locate the belt over the crankshaft and 
alternator pulleys, then turn the adjustment arm 
nut to pivot the alternator away from the engine. 
12 Tension the V-belt by tightening the 
adjustment arm nut to the specified torque, 
then tightening the adjustment arm nut locking 
bolt to the specified torque. 

13 Refit the engine undertray as described in 
Chapter 11, Section 25. 

14 Refit the roadwheel and lower the vehicle 
to the ground. 


Power steering pump V-belt 


Removal 


15 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
Remove the right-hand front roadwheel. 

16 Remove the engine undertray as described 
in Chapter 11, Section 25. 

17 Remove the alternator V-belt as described 
previously. 


7.18 Slide the crankshaft sprocket from 
the end of the crankshaft 


18 Using an Allen key, slacken the 
socket-headed bolt in the centre of the 
tensioning pulley and push the pulley away 
from the belt. Slip the belt off the crankshaft 
and power steering pump pulleys. 

19 Examine the belt for signs or wear or 
damage, and renew it if necessary. 


Refitting and tensioning 


20 Locate the belt over the crankshaft and 
power steering pump pulleys. 

21 Tension the belt by turning the 
eccentrically-mounted tensioner clockwise; 
two holes are provided in the side of the 
tensioner hub for this purpose - a pair of 
sturdy right-angled circlip pliers is a suitable 
substitute for the correct VW tool. The tension 
is correct when it is just possible to deflect the 
belt by approximately 5 mm under moderate 
thumb pressure. When the tension is correct, 
tighten the socket-headed bolt securely. 

22 Refit the alternator V-belt as described 
previously. 

23 Refit the engine undertray as described in 
Chapter 11, Section 25. 

24 Refit the roadwheel and lower the vehicle 
to the ground. 


Ribbed auxiliary belt 


Removal 


25 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
Remove the right-hand front roadwheel. 
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8.9 Alternator V-belt adjustment 


A Adjustment arm 
B Adjustment arm nut 
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9.5 Undo the three bolts (arrowed) securing 
the oil filler tube and crankcase ventilation 
oil separator to the camshaft cover 
26 Remove the engine undertray as described 

in Chapter 11, Section 25. 

27 Examine the ribbed belt for manufacturer's 
markings, indicating the direction of rotation. 
If none are present, make some using typist's 
correction fluid or a dab of paint. 

28 Rotate the tensioning roller arm clockwise 
against its spring tension so that the roller is 
forced away from the belt — use an adjustable 
spanner as a lever. 

29 Pull the belt off the alternator pulley, then 
release it from the remaining pulleys. 


Refitting and tensioning 


Caution: Observe the manufacturer's 
direction of rotation markings on the belt, 
when refitting. 

30 Pass the ribbed belt underneath the 
crankshaft pulley, ensuring that the ribs seat 
securely in the channels on the surface of the 


pulley. 


аза 


9.6a Pull the oil separator from its 
location... 


EGR valve 


31 Rotate the tensioning roller arm clockwise 
against its spring tension — use an adjustable 
spanner as a lever. 

32 Pass the belt around the power steering 
pump pulley then fit it over the alternator 
pulley, idler pulley and tensioner pulley. 

33 Release the tensioner pulley arm and 
allow the roller to bear against the flat surface 
of the belt. 

34 Refit the engine undertray as described in 
Chapter 11, Section 25. 

35 Refit the roadwheel and lower the vehicle 
to the ground. 


9 Camshaft cover - 
removal and refitting 


WHY 


Removal 


1 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

2 For improved access, move the radiator to 
the service position as described in Chapter 3, 
Section 3. 

3 Onengines with an intercooler mounted above 
the camshaft cover, remove the intercooler as 
described in Chapter 4A, Section 14. 

4 Оп2.4 litre engines, remove the inlet manifold 
as described in Chapter 4A, Section 15. 

5 Undo the three bolts securing the oil filler 
tube and crankcase ventilation oil separator to 
the camshaft cover (see illustration). 

6 Pull the oil separator from its location, undo 
the remaining oil filler tube retaining bolt and 
remove the oil filler tube from the camshaft 
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9.65 ...undo the remaining retaining bolt 
and remove the oil filler tube... 


> 


9.10 Lift the camshaft cover off the 
cylinder head 


cover. Recover the two O-ring seals from the 
base of the filler tube and obtain new O-rings 
for refitting (see illustrations). 
7 Where fitted, disconnect the vacuum hose 
from the EGR valve (see illustration). 
8 On 2.4 litre engines, remove the caps where 
fitted, then unscrew and remove the four 
camshaft cover retaining nuts - recover the 
seals and collars noting the order of removal. 
9 On 2.5 litre engines, unscrew and remove 
the four camshaft cover retaining bolts. 
10 Lift the cover away from the cylinder head 
(see illustration); if it sticks, do not attempt 
to lever it off — instead free it by working 
around the cover and tapping it lightly with г 
soft-faced mallet. 
11 Recover the camshaft cover rubber seal. 
Inspect the seal carefully, and renew it if damage 
or deterioration is evident (see illustration). 
12 Clean the mating surfaces of the cylinder 
head and camshaft cover thoroughly, removing 
all traces of oil and dirt — take care to avoid 
damaging the surfaces as you do this. 
Refitting 
13 Refitting is the reverse of the remova! 
procedure, noting the following points: 
a) Ensure that the seal is correctly seated 
in the camshaft cover, and take care to 
avoid displacing it as the cover is lowered 
into position. 
b) Tighten the camshaft cover retaining nuts: 
bolts to the specified torque. 
c) On 2.4 litre engines, refit the inlet manifola 
as described in Chapter 4A, Section 15. 
d) Move the radiator back to its normal position 
as described in Chapter 3, Section 3. 


=й 
..and recover the two O-ring seals 
from the filler tube base 


9.11 Renew the camshaft cover gasket if 
damage or deterioration is evident 


10 Camshaft oil seals - N 
renewal N 
N 


Timing belt end oil seal 


1 Remove the timing belt as described in 
Section 4 (pre-February 1995 models) or 
Section 5 (February 1995 models onward). 

2 Remove the timing belt idler pulley 
(pre-February 1995 models) or timing belt 
tensioner (February 1995 models onward) as 
described in Section 7. 

3 Unscrew the camshaft sprocket retaining 
bolt half a turn, while holding the sprocket 
stationary using a tool which engages the 
holes in the sprocket (see illustration 4.21a). 
4 Release the sprocket from the camshaft 
taper mounting by carefully tapping it with 
a soft metal drift inserted through the hole 
provided in the timing belt inner cover (see 
illustration 4.22). 

5 Unbolt and remove the timing belt inner 
cover. 

6 There are two methods of removing 
the oil seal. Using a screwdriver, carefully 
prise out the oil seal taking care not to 
damage the camshaft surface. Clean the 
seating in the bearing cap, then smear 
a little oil on the lips of the new oil seal. 
Wrap adhesive tape around the end of the 
camshaft, then fit the new oil seal and tap 
it into position carefully using a tubular bar 
or socket on the hard outer surface of the 
seal (see illustrations). Remove the tape on 
completion. 

7 If the oil seal is tight in the bearing cap, 
the second method should be used. Refer 
to Chapter 2C, Section 6 and carry out the 
following: 

a) Unscrew the nuts and remove the 
camshaft No 1 bearing cap, then slide off 
the old camshaft ой seal. 

b) Lubricate the surface of the new camshaft 
oil seal with clean engine oil, and fit it over 
the end of the camshaft. 

c) Apply a thin film of suitable sealant to 
the mating surface of the bearing cap, 
then refit it making sure that the oil seal 
is located fully against the seating in the 
head and cap. Tighten the retaining nuts 
progressively to the specified torque. 

8 Refit the timing belt inner cover and securely 
tighten the bolts. 

9 Refit the camshaft sprocket but only tighten 
the retaining bolt finger tight at this stage. 

10 Refit the timing belt idler pulley 
(pre-February 1995 models) or timing belt 
tensioner (February 1995 models onward) as 
described in Section 7. 

11 Refit the timing belt as described in 
Section 4 (pre-February 1995 models) or 
Section 5 (February 1995 models onward). 


Fuel injection pump end oil seal 


12 Remove the camshaft cover as described 
in Section 9. 


5-cylinder engine in-vehicle repair procedures 2Be13 


10.6a Locate the new oil seal over the 
camshaft... 


13 Remove the fuel injection pump drivebelt 
as described in Section 6. On 2.4 litre engines 
this procedure also includes the removal of 
the sprocket from the injection pump drivebelt 
end of the camshaft. 

14 On 2.5 litre engines remove the sprocket 
from the injection pump end of the camshaft 
as described in Section 7. 

15 Working as described in Chapter 2C, 
Section 6 carry out the following: 

a) Unscrew the nuts and remove the 
camshaft No 4 bearing cap, then slide off 
the old camshaft oil seal. 

b) Lubricate the surface of the new camshaft 
oil seal with clean engine oil, and fit it 
over the end of the camshaft. To prevent 
damage to the oil seal while fitting, wrap 
adhesive tape around the end of the 
camshaft then remove the tape. 

c) Apply a thin film of suitable sealant to 
the mating surface of the bearing cap, 
then refit it making sure that the oil seal 
is located fully against the seating in the 
head and cap. Tighten the mounting nuts 
progressively to the specified torque. 

16 On 2.4 litre engines, refit the fuel injection 
pump drivebelt as described in Section 6. This 
procedure also includes the refitting of the 
drivebelt sprocket. 

17 On 2.5 litre engines refit the injection 
pump drivebelt sprocket to the camshaft 
as described in Section 7, then refit the fuel 
injection pump drivebelt as described in 
Section 6. 

18 Refit the camshaft cover as described in 
Section 9. 


11.3 Using a hooked tool to remove the 
crankshaft oil seal at the timing belt end 


10.6b ...and tap it into position using a 
tubular bar or socket 


11 Crankshaft oil seals - 
renewal 


ж”? 


Timing belt end oil seal 


1 Remove the timing belt as described in 
Section 4 (pre-February 1995 models), or 
Section 5 (February 1995 models onward). 

2 Slide the crankshaft sprocket from the 
end of the crankshaft. If it is tight, use two 
screwdrivers or levers to remove it. 

3 Drill two small holes into the existing oil seal, 
diagonally opposite each other. Thread two 
self-tapping screws into the holes and using 
two pairs of pliers, pull on the heads of the 
screws to extract the oil seal. Take great care 
to avoid drilling through into the seal housing 
or crankshaft sealing surface. Alternatively, 
prise the old oil seal out using a hooked tool 
(see illustration). 

4 Clean out the seal housing and sealing 
surface of the crankshaft by wiping it with a 
lint-free cloth - avoid using solvents that may 
enter the crankcase and affect component 
lubrication. Remove any swarf or burrs that 
could cause the seal to leak. 

5 Smear the lip of the new oil seal with clean 
engine oil, and position it over the crankshaft 
(see illustration). 

6 Using a hammer and a socket of suitable 
diameter, drive the seal squarely into its 
housing (see illustration). Note: Select а 
socket that bears only on the hard outer 


11.5 Locate the new oil seal over the 
crankshaft... 
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11.6 ...and tap it into position using a 
tubular bar or socket 


11.13 Locate the new oil seal and housing 
onto the crankshaft with the protector... 


surface of the seal, not the inner lip, which can 
easily be damaged. 

7 Slide the crankshaft sprocket onto the end 
of the crankshaft making sure that the lug on 
the inside of the sprocket engages with the 
recess in the end of the crankshaft. If it is tight 
on the crankshaft, tap it on using a block of 
wood, however do not tap it on so far that it 
touches the oil pump casing. 

8 Refit the timing belt as described in Section 4 
(pre-February 1995 models), or Section 5 
(February 1995 models onward). 


Flywheel/driveplate end oil seal 


9 The oil seal is integral with the oil seal 
housing, and it is not possible to renew 
it separately. First remove the flywheel/ 
driveplate as described in Section 14, then 
remove the sump as described in Section 16. 
10 Unscrew the mounting bolts and remove 
the housing together with the oil seal from 


12.4a Disconnect the upper... 
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11.10 Unscrew the mounting bolts and 
remove the crankshaft rear oil seal housing 


11.14 ...then remove the protector 


the cylinder block (see illustration). Recover 
the gasket from the location dowels on the 
cylinder block. 

11 Clean the surfaces of the block and 
crankshaft. 

12 Locate the new gasket on the cylinder 
block (see illustration). 

13 The new oil seal housing is supplied 
together with a protector which remains in 
position until the housing has been fitted. 
Locate the housing assembly over the end of 
the crankshaft and press it onto the location 
dowels (see illustration). 

14 Carefully remove the protector making 
sure that the oil seal lips are seated correctly 
on the crankshaft (see illustration). 

15 Refit the bolts and tighten to the specified 
torque. 

16 Refit the sump as described in Section 16 
and flywheel/driveplate as described in 
Section 14. 
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12.4b ...and lower coolant hoses at the 
expansion tank... 


11.12 Locate a new housing gasket on the 
cylinder block 


12 Cylinder head - 
removal and refitting 


ж” 


Note: Cylinder head dismantling and overhaul 
is covered in Chapter 2C, Section 6. 


Removal 


1 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

2 Drain the engine oil with reference to 
Chapter 1, Section 3. 

3 Drain the cooling system with reference to 
Chapter 1, Section 23. 

4 Release the retaining clips and disconnect 
the coolant hoses at the expansion tank. 
Disconnect the wiring connector, undo the 
retaining bolts and remove the expansion tank 
(see illustrations). 

5 Remove the auxiliary drivebelt(s) as 
described in Section 8. 

6 Remove the camshaft cover as described in 
Section 9. 

7 Set the engine to TDC on No 1 cylinder as 
described in Section 2. 

8 Remove the timing belt as described in 
Section 4 (pre-February 1995 models), or 
Section 5 (February 1995 models onward). 

9 Refer to Section 7 and remove the timing 
belt tensioner or idler pulley, and the camshaft 
sprocket. 

10 Unbolt and remove the timing belt inner 
cover from the engine block. 

11 Loosen the clips and disconnect the 
radiator hoses from the cylinder head. 


OX 
12.4с 


..then disconnect the wiring 
connector and remove the tank 
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12 Loosen the clips and disconnect the 
=xpansion tank hose, and the heater inlet and 
outlet coolant hoses, from the cylinder head. 
13 Disconnect and remove the injector 
Эзе! supply pipes from the injectors and the 
njection pump as described in Chapter 4A, 
Section 11. 

14 Unplug all fuel and coolant system 
slectrical wiring at the relevant connectors 
апа sensors, labelling each cable to aid 
refitting later. Also disconnect the supply 
cable from the glow plug in No 4 cylinder. On 
2.5 litre engines, disconnect the wiring from 
the injector lift sensor on No 4 injector by 
disconnecting the wiring at the connector. 

15 Remove the brake vacuum pump and 
сішпдег from the cylinder head as described in 
Chapter 9, Section 25. Note that the piunger 
must be removed for access to one of the 
cylinder head bolts. 

16 Following the reverse of the tightening 
sequence (see illustration 12.33a), 
progressively slacken the cylinder head bolts, 
5y half a turn at a time, until all bolts can be 
unscrewed by hand. Discard the bolts - new 
ones must be fitted on reassembly. 

17 Check that nothing remains connected to 
the cylinder head, then lift the head away from 
the cylinder block; seek assistance if possible, 
2s it is a heavy assembly. 

18 Remove the gasket from the top of the 
Block, noting the locating dowels. If the 
Sowels are a loose fit, remove them and store 
зет with the head for safe-keeping. Do not 
discard the gasket yet — it will be needed for 
dentification purposes. 

19 If the cylinder head is to be dismantled for 
overhaul, refer to Chapter 2C, Section 6. 


Preparation for refitting 


20 The mating faces of the cylinder head 
and cylinder block/crankcase must be 
perfectly clean before refitting the head. Use 
а hard plastic or wood scraper to remove all 
traces of gasket and carbon; also clean the 
piston crowns. Take particular care during 


the cleaning operations, as aluminium alloy 
is easily damaged. Also, make sure that the 
carbon is not allowed to enter the oil and water 
passages - this is particularly important for 
the lubrication system, as carbon could block 
the oil supply to the engine's components. 
Using adhesive tape and paper, seal the 
water, oil and bolt holes in the cylinder block/ 
crankcase. 

21 Check the mating surfaces of the cylinder 
block/crankcase and the cylinder head for 
nicks, deep scratches and other damage. 
If slight, they may be removed carefully with 
abrasive paper, but note that head machining 
will not be possible - refer to Chapter 2C, 
Section 6. 

22 |f warpage of the cylinder head gasket 
surface is suspected, use a straight-edge to 
check it for distortion. Refer to Chapter 2C, 
Section 6 if necessary. 

23 Clean out the cylinder head bolt drillings 
using a suitable tap. If a tap is not available, 
make a home-made substitute (see Tool Tip). 
24 On the engines covered in this Chapter, 
it is possible for the piston crowns to strike 
and damage the valve heads, if the camshaft 
is rotated with the timing belt removed and 
the crankshaft set to TDC. For this reason, 
the crankshaft must be set to a position other 
than TDC on No 1 cylinder, before the cylinder 
head is refitted. Use a wrench and socket on 
the crankshaft pulley centre bolt to turn the 
crankshaft in its normal direction of rotation, 
until all four pistons are positioned halfway 
down their bores, with No 1 piston on its 
upstroke — approximately 90? before TDC. 


Refitting 

25 Examine the old cylinder head gasket for 
manufacturer's identification markings. These 
will be in the form of holes, and a part number, 
on the edge of the gasket (see illustration). 
Unless new pistons have been fitted, the new 
cylinder head gasket must be the same type 
as the old one. 

26 If new piston assemblies have been 


12.25 Cylinder head gasket identification hole (arrowed) 
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If a tap is not available, make a 
home-made substitute by cutting a slot 
(A) down the threads of one of the old 
cylinder head bolts. After use, the bolt 
head can be cut off, and the shank can 
then be used as an alignment dowel 
to assist cylinder head refitting. Cut a 
screwdriver slot (B) in the top of the 
bolt, to allow it to be unscrewed 

exl 


fitted as part of an engine overhaul, before 
purchasing the new cylinder head gasket, 
refer to Chapter 2C, Section 15 and measure 
the piston projection. Purchase a new gasket 
according to the results of the measurement 
(see Chapter 2C Specifications). 

27 Lay the new head gasket on the cylinder 
block, engaging it with the locating dowels (see 
illustration). Ensure that the manufacturer's 
TOP and part number markings are facing 
upwards. 

28 Cut the heads from two of the old cylinder 
head bolts. Cut a slot, big enough for a 
screw-driver blade, in the end of each bolt. 
Screw these into opposite end holes in the 
cylinder block to ensure the cylinder head 
aligns correctly with the block. 

29 With the help of an assistant, place the 
cylinder head centrally on the cylinder block, 
ensuring that the locating dowels engage with 
the recesses in the cylinder head. Check that 
the head gasket is correctly seated before 


12.27 Lay the new head gasket on the cylinder block, engaging it 
with the locating dowels 
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12.33a Cylinder head bolt tightening 
sequence 


allowing the full weight of the cylinder head to 
rest on it. 

30 Unscrew and remove the home-made 
alignment bolts using a screwdriver. 

31 Apply a smear of grease to the threads, 
and to the underside of the heads, of the new 
cylinder head bolts. 

32 Fit the washers and carefully enter each 
bolt into its reievant hole (do not drop them in) 
and screw in, by hand only, until finger-tight. 
33 Working progressively and in the sequence 
shown, tighten the cylinder head bolts to their 
Stage 1 torque setting, using a torque wrench 
and socket. Repeat the exercise in the same 
sequence for the Stage 2 torque setting (see 
illustrations). 

34 Once all the bolts have been tightened 
to their Stage 2 settings, working again in the 
given sequence, angle-tighten the bolts through 
the specified Stage 3 angle, using a socket and 
extension bar (see illustration). Repeat the 
exercise in the same sequence for the Stage 
4 angle. It is recommended that an angle- 
measuring gauge is used during these stages 
of the tightening, to ensure accuracy. If a gauge 
is not available, use paint to make alignment 
marks between the bolt head and cylinder head 
prior to tightening; the marks can then be used 
to check the bolt has been rotated through 
the correct angle during tightening. Note: No 
further tightening of the cylinder head bolts is 
required after the engine has been started. 

35 The remainder of refitting is a reversal of 
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12.336 Torque-tightening the cylinder 
head bolts 


the removal procedure, but on completion 
carry out the following: 

a) Refill the engine with the correct grade 
and quantity of oil with reference to 
Chapter 1, Section 3. 

b) Refill the cooling system with the correct 
quantity of new coolant with reference to 
Chapter 1, Section 23. 


13 Hydraulic tappets - 


AMET 


operation check 
Warning: After fitting hydraulic 

A tappets, wait a minimum of 30 
minutes (or preferably, leave 

overnight) before starting the engine, to 

allow the tappets time to settle, otherwise 

the valve heads will strike the pistons. 

1 The hydraulic tappets are self-adjusting, 

and require no attention whilst in service. 

2 If the hydraulic tappets become excessively 

noisy, their operation can be checked as 

described below. 

3 Run the engine until it reaches its normal 

operating temperature, then increase the 

engine speed to approximately 2500 rpm 

for 2 minutes. 

4 Switch off the engine and remove the 

camshaft cover as described in Section 9. 

5 Rotate the camshaft by turning the 

crankshaft with a socket, until the first cam 

lobe over No 1 cylinder is pointing upwards. 


““ 


12.34 Angle-tightening the cylinder head 
bolts 


6 Using a non-metallic tool, press the tappet 
downwards then use a feeler blade to check 
the clearance between the base of the cam 
lobe and the top of the tappet. If this is more 
than 0.1 mm, the tappet should be renewed. 
7 Rotate the crankshaft until the next cam 
lobe is pointing upwards and check the 
check the clearance as previously described. 
Continue until all tappets have been checked. 
8 Hydraulic tappet removal and refitting is 
described as part of the cylinder head overhaul 
sequence - see Chapter 2С, Section 6. 


14 Flywheel/driveplate - 
removal, inspection 
and refitting 


WYK 


Removal 


Note: New flywheel/driveplate retaining bolts 
will be required on refitting. 


Manual transmission models 


1 Remove the transmission as described 
in Chapter 7A, Section 6 then remove the 
clutch assembly as described in Chapter 6, 
Section 7. 

2 Prevent the flywheel from turning by locking 
the ring gear teeth with a similar arrangement 
to that shown (see illustration). 

3 Slacken and remove the retaining bolts and 
remove the flywheel (see illustration). 


14.2 Prevent the flywheel from turning by locking the ring gear 14.3 Flywheel retaining bolts 


teeth with a suitable tool 


Automatic transmission models 


4 Remove the transmission as described 
= Chapter 7B, Section 3, then remove the 
S-veplate as described in paragraphs 2 and з 
= note the location of the shim and spacer. 


Inspection 
Flywheel 


З Examine the flywheel for wear or chipping 
> the ring gear teeth. Renewal of the ring gear 
= not possible and if the wear or chipping is 
Sanificant, a new flywheel will be required. 

© Examine the flywheel for scoring of the 
zutch face. If the clutch face is scored 
zanificantly, a new flywheel will be required. 

7 The dual-mass flywheel used on these 
engines has the effect of reducing engine 
2nd transmission vibrations and harshness. 
7me flywheel consists of a primary mass апа 
= secondary mass constructed in such a way 
zat the secondary mass is allowed to rotate 
sightly in relation to the primary mass. Springs 
within the assembly restrict this movement to 
set limits. 

8 Dual-mass flywheels have earned an 
znenviable reputation for unreliability and 
тәуе been known to fail at quite low mileages 
sometimes as low as 20 000 miles). As well 
as the checks described above in paragraphs 
5 and 6, sorne additional checks should be 
zerdormed as follows. 

8 Look through the bolt hole and inspection 
openings in the secondary mass and check 
*or any visible damage in the area of the centre 
Dearing. 

70 Place your thumbs on the clutch face 
of the secondary mass at the 3 o'clock and 
3 o'clock positions and try to rock it. The 
maximum movement should not exceed 3 mm. 
Sepeat this check with your thumbs at the 
*2 o'clock and 6 o'clock positions. 

71 Rotate the secondary mass clockwise and 
anti-clockwise. It should move freely in both 
Sections until spring resistance is felt, with 
тс abnormal grating or rattling noises. 

32 Ifthere is any doubt about the condition of 
me flywheel, seek the advice of a VW dealer or 
engine reconditioning specialist. They will be 
ble to advise if the flywheel is an acceptable 
zondition, or whether renewal is necessary. 


Driveplate 


13 Closely examine the driveplate and ring 
gear teeth for signs of wear or damage and 
zneck the driveplate surface for any signs of 
zracks. 

14 If there is any doubt about the condition of 
“те driveplate, seek the advice of a VW dealer 
2r engine reconditioning specialist. 


Refitting 


Manual transmission models 


15 Clean the mating surfaces of the flywheel 
and crankshaft. 

16 Offer up the flywheel and engage it on the 
crankshaft. Apply a drop of locking compound 
to the threads of each new flywheel retaining 
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bolt (unless they are already precoated) and 
install the new bolts. 

17 Lock the flywheel by the method used on 
removal then, working in a diagonal sequence, 
evenly and progressively tighten the retaining 
bolts to the specified Stage 1 torque, then 
through the specified Stage 2 angle. 

18 Refit the clutch as described in Chapter 6, 
Section 7, then remove the locking tool and refit 
the transmission as described in Chapter 7A, 
Section 6. 


Automatic transmission models 


19 Clean the mating surfaces of the driveplate 
and crankshaft. 

20 Offer up the driveplate and engage it on the 
crankshaft. Apply a drop of locking compound 
to the threads of each new driveplate retaining 
bolt (unless they are already precoated) and 
install the new bolts. 

21 Lock the driveplate by the method used оп 
removal then, working in a diagonal sequence, 
evenly and progressively tighten the retaining 
bolts to the specified Stage 1 torque, then 
through the specified Stage 2 angle. 

22 Remove the locking tool, and refit the 
transmission as described in Chapter 7B, 
Section 3. 


15 Engine mountings - 
inspection and renewal 


Refer to Chapter 2A, Section 14. 


16 Sump - 
removal and refitting 
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Removal 


1 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

2 Firmly apply the handbrake, then jack 
up the front of the vehicle and support it 
securely on axle stands (see Jacking and 
vehicle support). 

3 Remove the engine undertray as described 
in Chapter 11, Section 25. 

4 Drain the engine oil as described in 
Chapter 1, Section 3. 

5 To improve access to the sump, refer to 
Chapter 8, Section 2 and disconnect the 
right-hand driveshaft from the transmission 
output flange. 

6 Where fitted, disconnect the wiring 
connector at the oil level sender. 

7 In order to access the two rear sump bolts 
the crankshaft must be turned so that the 
cut-out sections in the sump and flywheel 
are aligned. Use a spanner on the crankshaft 
sprocket bolt to do this. 

8 Unscrew and remove the sump bolts using 
a multi-splined key. 

9 If the sump is attached to the cylinder block 
without a gasket, use a wide-bladed scraper 
or similar tool inserted between the sump 


and cylinder block, carefully break the joint to 
release the sump, then manoeuvre the sump 
out from under the vehicle. If a gasket is used 
between the sump and cylinder block, break 
the joint by striking the sump with the palm of 
your hand, then lower the sump and withdraw 
it from underneath the vehicle. Recover and 
discard the sump gasket. 


Refitting 

10 Clean all traces of sealant or gasket from 
the mating surfaces of the cylinder block/ 
crankcase and sump, then use a piece of 
clean rag to wipe out the sump. 

11 Ensure that the sump and cylinder block/ 
crankcase mating surfaces are clean and dry 
then lay a new sump gasket in position on 
the sump mating surface. Offer up the sump 
and refit the retaining bolts. Tighten the bolts 
evenly and progressively to the specified 
torque. 

12 Where fitted, reconnect the wiring 
connector to the oil level sender. 

13 Reconnect the right-hand driveshaft to 
the transmission output flange with reference 
to Chapter 8, Section 2. 

14 Refit the engine undertray, then lower the 
vehicle to the ground. 

15 Refer to Chapter 1, Section 3 and refill the 
engine with the specified grade and quantity 
of oil. 

16 On completion, reconnect the battery 
negative terminal. 


17 Oil pump and pickup ~ 
removal, inspection 
and refitting 


жж 


Removal 


1 Remove the crankshaft sprocket as 
described in Section 7. 

2 Remove the sump as described in 
Section 16. 

3 Using a screwdriver or similar tool, knock 
back the tabs on the lockplate (where fitted). 
Unscrew the oil pickup tube support bracket 
bolts on the crankcase, then unbolt the flange 
from the bottom of the oil pump and recover 
the lockplate. Withdraw the tube and recover 
the gasket or O-ring (see illustrations). 


17.3a Unscrew the bolts from the oil 
pump... 
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and the bolts from the support 
bracket... 


17.3b ... 


17.4a The inner timing cover is secured to 
the oil pump with the long bolts 


4 Unscrew the mounting bolts and withdraw 
the oil pump over the crankshaft and from 
the front of the cylinder block. Recover the 
gasket. Note that the inner timing cover is 
secured with some of the oil pump mounting 
bolts (see illustrations). 


17.7a Remove the oil pump pressure relief 
valve plug... 


17.7c ...and plunger 
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17.3c ...and remove the oil pickup tube 


Boos ж L y 
17.4b Remove the oil pump... 


Inspection 


5 Unscrew the countersunk screws securing 
the pump cover and lift the cover off, exposing 
the gears. 

6 Check that there is a mark on the exposed 


17.7b ...spring... 


5 с € 
17.9 Fitting a new oil seal to the ой pump 


17.3d Removing the O-ring seal from the 
groove 


face of the gears and if not, make a mark їс 
show which side of the gears is towards the 
engine before removing them. 

7 Unscrew the pressure relief valve plug anc 
remove the plug, sealing ring, spring anc 
plunger (see illustrations). 

8 Clean all the parts thoroughly and examine 
the pump casing and cover for signs of 
wear or scoring. Examine the pressure rele 
valve plunger and its seating for damages 
and wear and check that the spring is поё 
damaged or distorted. Check the gears 
for damage and wear. New gears are поё 
available from the manufacturer's therefore = 
they are excessively worn, the oil pump mus* 
be renewed complete. 

9 Using a screwdriver, carefully prise ou* 
the oil seal from the front of the pump = 
this may prove difficult because the lip 27 
the seal is quite weak, and where this 
the case a drift should be used from th 
inner end of the pump. Oil the lip of th 
new seal, enter the seal with its closec 
face outwards and use a block of wood îs 
tap the seal in flush. If there is any scorinz 
on the crankshaft in the area on which 
the lip of the seal bears, the seal may be 
pushed to the bottom of its recess so that 
the lip bears оп an undamaged part of the 
crankshaft (see illustration). 

10 Reassemble the pump by fitting the gears 
and cover. The inner gear has its slotted enc 
towards the crankshaft and although the outer 
gear can be fitted either way round, it shouic 
be fitted the same way round as it was before 
removal. Some gears have a triangle stampec 
on them and this mark should be towards the 


ТЕНТЕКТІ 


sump cover. Before refitting the cover, fill the 
spaces between the gears with oil to ensure 
“пе oil circuit primes itself immediately the 
engine is started. 

11 Tighten the cover countersunk screws 
securely. 

12 Reassemble the pressure relief valve 
zomponents and tighten the plug to the 
specified torque. 
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Refitting 

13 Locate a new gasket on the dowels on the 
front of the cylinder block and retain with a 
little grease. 

14 Locate the oil pump on the block making 
sure that the slot on the inner gear engages 
the dog on the crankshaft. As the oil seal is 
located over the end of the crankshaft make 
sure it is not damaged. 


15 Insert the bolts and tighten them in 
diagonal sequence to the specified torque. 

16 Fit the pickup tube together with a new 
gasket or O-ring, and tighten the bolts. Where 
fitted, bend the lock tabs onto the bolts to 
lock them. 

17 Refit the sump as described in Section 16. 
18 Refit the crankshaft sprocket as described 
in Section 7. 


2В»20 Notes 


2Ce1 


Chapter 2 Part C: 
Engine removal and overhaul procedures 


Co ntents Section number Section number 


Orankshaft - refitting and running clearance сһеск.............. 13 Engine overhaul - reassembly ѕедиепсе...................... 12 
Crankshaft - removal and іпвресіоп......................... 8. General Inomidtiolk «xd sores nad des i REA PEEL eX REG 1 
Cylinder block/crankcase - cleaning and inspection............. 10 Intermediate shaft - removal and геййіпа ..................... 9 
Cylinder head - dismantling, cleaning, inspection and reassembly.. 6 Main and big-end bearings - inspection and selection........... 11 
Engine - initial start up after overhaul and reassembly ........... 16 Piston/connecting rod assemblies - refitting and big-end bearing 
Engine/transmission — removal, separation and refitting .......... 4 running clearance check 222.2. c dl asl rere rrr pe ERR. 15 
Engine/transmission removal - methods and precautions ........ 3  Piston/connecting rod assemblies — removal and inspection ...... 7 
Engine overhaul - general іпіоппайоп........................ 2 Pistons and piston rings - авзетіу......................... 14 
Engine overhaul - dismantling зедиепсе...................... 5 


Degrees of difficulty 


Easy, suitable for Fairly easy, suitable SS | Fairly difficult, SS | Difficult, suitable {> | Very difficult, % 
novice with little for beginner with S| suitable for competent | for experienced DIY $ | suitable for expert ҸҸ 
experience some experience N | DIY mechanic ў тесһапіс X DIY or professional ў 
Specifications 
Engine identification 
Engine type Manufacturer’s engine code 
+-cylinder engines: 
45 kW (normally aspirated) епоіпеѕ .......................... 1X 
50 kW (turbocharged) епдіпев.............................. ABL 
5-cylinder engines: 
2.4 litre engines: 
БҮЖКЛГӘПШПӨӨ: 2: auod pir Ro ЫЕ ә Yet eg erf ed sees AAB 
53 КАГӨПШИӨЗ: «s acecesa s rpaeesecertiir bp ERES LPS AJA 
2.5 litre engines: 
TEM GNGINGS esa zoe tea be ee piles tnn ERET PRAE қ ой ACV, AUF, AYC, AXL 
ЖИА, ДІС КИЕ ТТТ co ry mr yt EEESYYTRETES AHY, AXG 
Bo RI End Gs. -25555с3» жу уез» Қы ға Ат Ea V erra AJT, AYY 
4-cylinder engines 
Cylinder head 
Cylinder head gasket surface, maximum (ізіопіоп................ 0.1 mm 
Maximum swirl chamber рго|есіоп............................ 0.07 mm 
Cylinder head gasket identification: 
Piston protrusion: 
OOE TO OBER 26а ор CITIES 1 notch/hole 
O67 10 0.90 mit cd „элн е Асам art N chr Yn à 2 notches/holes 
DATO LOE e ue ra dr tmr hr дьа аааз 3 notches/holes 
Valves 
Valve stem diameter: 
у ес не кт Jis ыы ga a a a Veo AA еб 7.97 mm 
изе тр PEE а Pea TETT A S E ENTS E E 7.95 mm 
E Ea Lat p mM еее PEE pP 95.0 mm 
Valve head diameter: 
Ма 2а оез ноу араара редеа 36.0 тт 
ЕХӘЯЦВБ2::25:3225456Ағ4%еізке Rods о hae BASSE КА ЫБЫ DER 31.0 mm 


Maximum valve head deflection (end of valve stem flush 
yhp or guide) =. ааваа 5 «ee I аа неке РЁ» re 1.8 mm 
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4-cylinder engines (continued) 


Camshaft 
Maximum endfJoab. sas Ane eds Par toT OS ed UG trant Ces 0.15 mm 
Maximimatuhnolit. & «ace, a wii vno. жака DS Qv e exe gei 0.01 mm 
Maximum bearing running сіеагапсе. .......................... 0.11 mm 
Intermediate shaft 
Me&dmum:-endflGat. s vasa se aciem exem Er REIR EE ane 0.25 mm 
Cylinder block 
Bore diameter: 
Staridard. ius BV eo eet Ык ыза 4 q << Фет дайы x ela 79.51 mm 
ТЕ OVOZ „кууз eta ae yet c Rr Аел» КЁЛ wi Ие э, 79.76 mm 
Де рл ДЕСИ юка» ea qo ye or А ЫР ЛЕРНЕР Sore e 80.01 тт 
Maximuti Bore Wed, «earn ж» eee nh Salle ку m 0.08тт 


Pistons and piston rings 
Piston diameter: 


Standard. suche sic bs Re ose sb одаар аага Am уБ 79.48 mm 
DE CIA 2 =. ее ce Rao TET THe DER ERENT SRS ГҮ 79.73 mm 
ӘЙСІЗУӘГЕІ28; с»:52кесазоавбзғғғызьекіеотынатаерығын hides 79.98 тт 
Maximum deviatloli 2: о.е еса а Б а ата бана гаа йа бетіні 0.04 тт 


Piston ring-to-groove clearance: 
Top compression ring: 


тук л, түн SS sis ЧЕГРУ РАКЕ a oratanets: >ЙәОКЕФЯЕЛМҰНУ P SD NO N 0.09 to 0.12 mm 
Santos WT к. а кке ре ndun о шне pere Uni ДЫ 0.25 тт 

2nd compression ring: 
үе. есуп au my wv ey LER SR Oe P x AE I 1 0.05 to 0.08 mm 
Зеле Е. аекын ұз Ле ФМ бй TNT 0.25 mm 

Oil scraper ring: 
Stade v sois fes gimp porro aulqiry) apn ge nq o e gen 0.03 to 0.06 mm 
SOMES UM ы vss oir iy tp we sey Ux qug e фа атала om + 0.15 mm 


Piston ring end gaps:* 
Top compression ring: 


Standamdu vr s a Sierra Ra eee Ro Mb ura or yr зы Жала 0.20 to 0.40 mm 
Servio limi «« ves uer раа ае ERES Ке REPERIO S Re 1.2 mm 
2nd compression ring: 
Staridardurisua ds EAT a Bases Ses ewegh Аы жена ғатты» 0.20 to 0.40 mm 
SOMES M С зе ceased. eadava ont paid ala dele salmaaa’ 0.6 mm 
Oil scraper ring: 
Standaidio: oii aoa Nad a ылы aS sy ewe AENEA 0.25 to 0.50 mm 
Service mill 59824 oes Foe eA EG AG's DAR a Аа 1.2mm 
*Note: Piston ring end gaps should be offset at 120° to each other when fitted 
Crankshaft 
Endfloat: 
Standards iidwadacwagaan’ bore hardens WARNER RA Na АЖА КЫЗ 0.07 to 0.17 mm 
БӨЛСӨ owi ETT RIEN dyad ааз кук» ааа а мала» 0.37 тт 
Main bearing journal diameters: 
Standard. ТТТ ТТТ ТТГ 54.00 тт 
Ts underelz8 «o3 nice XM „йаа Er tol y Ha бын 53.75 mm 
2end'undersize. csse emen аза врз аа аран 53.50 тт 
and ШПАӨК 26: : „аан еса ао 3h92:93 рган 53.25 тт 
ТОЮайСе: „о раа 5 оа ов аьа агба А ф ығ -0.022 to -0.042 mm 
Main bearing running clearances: 
MAMA, s2.sas esie ese aa агарак – на E CARE RENS PTS 0.03 to 0.08 mm | 
GB VICE ITO a га е ое свае SEAS oes Soda Sis prs нае: 0.17 mm 
Crankpin journal diameters: 
БИШЛЕ; a 0555542: dietimaliapt Qua zdiaste y iier ЧР ЧЕТЕТЕ ЫЕ. 47.80 mm 
TOL ONORE „оа ripa trt eng Блу ndo алан ада 9a cfc avo bri tpi tl 47.55 mm 
2nd deri JJ; dod o ag gun nuts ew ate (tue фа a rre tois 47.30 mm 
ai dade e dot ok Be bae oh ere aie oo ded E е д: 47.05 mm 
"TolBrah E x idea ue d earn ore өйел o na Mat ap cia dde abeat -0.022 to -0.042 mm 
Big-end bearing running clearance: 
HANGAR 5 1 озуда alpen ioco e PI pates mame por PA N/A 
SAVIA DNE «ке» ген р Уже ге о TT T Te we-ple Whip TTE 0.08 тт 


Torque wrench settings 
Refer to Chapter 2A Specifications 


S-cylinder engines 


Cylinder head 
Syender head gasket surface, maximum distortion...............- 
!aximum swirl chamber projection (2.4 litre engines).............. 
Ander head gasket identification: 
2.4 litre engines: 
Piston protrusion: 
ИРДОЮВӘЛІПІГ, La a a aa dir ob onore vies E IP ор X 
EZ, TOO SO: PUR. es nta SR rte E Poly irr Erebi БАТ; 
Over'0:90 Ip) qu бұта ФАРЫЗ ERST ESI КӨР 
2.5 litre engines: 
Piston protrusion: 
Up to'0:96 ЛИЙ: «vo steve о 5 oes wale асал Ба 
ШОЛ to VOT Foi ipe Era HCEATS PES б Ла eris 
OVer TO TOIT einig њавое фору аъла 


valves 
ауе stem diameter: 


vive length: 
 ЕІтеепділегы::::.2:.:2:5552225222255:2%5:5:5524%5%%- 
ЖЕІШӘЗПЦІЛЕВ:: і5:е5-:55222245252е59 etree se aee ee art 
«aive head diameter: 


SHUBSONGINGS: ,sasserecst arsi rro PRO Ma Aurei 

g:SIlite-englnes; «cà. spike Rats Pare Ead a VAR) 
Maximum valve head deflection (end of valve stem flush 

BRL TOD OF KUNG): 225222529415 dnm ao Roh mms 


Camshaft 


Cylinder block 
Sore diameter: 
2.4 litre engines: 
Standaldds. 2« cn Bas бене ө MEOS eiTe s mds Ga AE UL? 
Te OVES. оаа о A s du ari аалга на eje cH dark dbl dus 
SPI OVELSIZB. ee sean tar рл кз» gate RE Dopo UD rera SR e 
Maximum Dora WEAN. v. «sacrae ers xi Vacs m Ее оа тата 
2.5 litre engines: 
STATICALLY ua mo з adip рес CENT ұм енге се өөр # 


Pistons and piston rings 
Piston diameter: 
Түз» 5,5 р rime go wp»xtik s 38 аро таа уи ЬУ 
7га г» was sa TREMnDRAMeYTr4RReRIMGYR AQ EX I 43-5 
BIC OVEN ILD ъан Н АЧЫНУ ке РАЛА КАНН БОЛАР АЧЫЛА 
Masimurnmidevlatlón: ais ое н ә bis еы е Ый + Sloe Rind Mews афа р 
Piston ring-to-groove clearance: 
Top compression ring: 
SIS. ДЕ Жы ЛК ЖЕ ИЙИ КИНИН РНЕ, 
БӨРСӨ limit oriasi ase агзаны aes. Cases аза 
2nd compression ring: 
Slandatd: 5:322 ТЕТІГІ ТЕГТІ акык ese SET EES 
Service limliE zu 22s aan alana ааа act dae Stars whee ved 
Oil scraper ring: 
Standard. iss a ep Te ағы UHR IA AO PR КҮТҮҮ Г 
Service limit «zi: 229 Sei Sek oss cilia deed saws aes G 
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0.2 mm 
0.05 mm 


1 hole 
2 holes 
3 holes 


1 hole 
2 holes 
3 holes 


7.97 mm 
7.95 mm 


95.0 mm 
96.85 mm 


36.0 mm 


31.0 mm 
31.5 mm 


1.3 mm 


0.15 mm 
0.01 mm 
0.11 mm 


79.51 mm 
79.76 mm 
80.01 mm 
0.10 mm 


81.01 mm 
81.26 mm 
0.08 mm 


2.4 litre engine 
79.48 mm 
79.73 mm 
79.98 mm 

0.04 mm 

2.4 litre engine 


0.09 to 0.12 mm 
0.25 mm 


0.05 to 0.08 mm 
0.25 mm 


0.03 to 0.06 mm 
0.15 mm 


2.5 litre engine 
80.96 mm 
81.21 mm 

N/A 

0.04 mm 

2.5 litre engine 


0.07 to 0.11 mm 
0.25 mm 


0.05 to 0.08 mm 
0.25 mm 


0.03 to 0.06 mm 
0.15 mm 
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5-cylinder engines (continued) 


Pistons and piston rings (continued) 
Piston ring end дарв:” 
Top compression ring: 


Cor e РЕР ИРАНЕ ЕСРИ аі 5а 544 
Service ЈЕ, с: евә аә 


2nd compression ring: 


SANA oí ues ed sr Hp ou bale зә» 


Oil scraper ring: 


SHANA. zs Р АКЕЛ e 35 ds Sle aie a Bis 


2.4 litre engine 


0.20 to 0.40 mm 
1.2mm 


0.20 to 0.40 mm 
0.6 mm 


0.25 to 0.50 mm 
1.2mm 


*Note: Piston ring end gaps should be offset at 120° to each other when fitted 


Crankshaft 
Endfloat: 


Main bearing journal diameters: 


з, ср КЕМИГИ Ча ЫДАН 
TSU GHONSS “.55:4%5%22%2%Ь6:5624-5% 
end undersizB o sant ea Faia РЕК НҮҮ ҮҮ. 
ОШАК; nas aai hd e dra 2 PH 
ТОЛО: OF ыза Gace luba od EX RET кй» 


Main bearing running clearances: 


НА үр ӨТЕ өз ҮС ү ТӨӨГҮ T 


Crankpin journal diameters: 


ФТАЕПСӘ а а.а аар etek рата 


Big-end bearing running clearance: 


Standard: As or wee sii е: wees Be 


Torque wrench settings 
Refer to Chapter 2B Specifications 


0.07 to 0.18 mm 
0.25 mm 


58.00 mm 
57.75 mm 
57.50 mm 
57.25 mm 
-0.022 to -0.042 mm 


0.016 to 0.075 mm 
0.16 mm 


47.80 mm 
47.55 mm 
47.30 mm 
47.05 mm 
-0.022 to -0.042 mm 


N/A 
0.08 mm 


2.5 litre engine 


0.25 to 0.45 mm 
1.0 mm 


0.20 to 0.40 mm 
1.0 mm 


0.25 to 0.50 mm 
1.0 mm 


1 General information 


This Part of Chapter 2 is devoted to engine/ 
transmission removal and refitting, to those 
repair procedures requiring the removal of the 
engine/transmission from the vehicle, and to 
the overhaul of engine components. It includes 
only the Specifications relevant to those 
procedures. Refer to Part A or B (depending 
on engine type) for additional Specifications 
and for all torque wrench settings. 

The information ranges from advice 
concerning preparation for an overhaul 
and the purchase of new parts, to detailed 
step-by-step procedures covering removal 
and installation of internal engine components 
and the inspection of parts. 

The following Sections have been written 
based on the assumption that the engine 
has been removed from the vehicle. For 
information concerning in-vehicle engine 
repair, as well as removal and installation of 
the external components necessary for the 
overhaul, see Part A or B of this Chapter. 


2 Engine overhaul - 
general information 


It's not always easy to determine when, or 
if, an engine should be completely overhauled, 
as a number of factors must be considered. 

High mileage is not necessarily an indication 
that an overhaul is needed, while low mileage 
doesn't preclude the need for an overhaul. 
Frequency of servicing is probably the most 
important consideration. An engine that has 
had regular and frequent oil and filter changes, 
as well as other required maintenance, will 
most likely give many thousands of miles 
of reliable service. Conversely, a neglected 
engine may require an overhaul very early in 
its life. 

Excessive oil consumption is an indication 
that piston rings, valve seals and/or valve 
guides are in need of attention. Make sure that 
oil leaks are not responsible before deciding 
that the rings and/or guides are worn. Perform 
a cylinder compression test (refer to Part A 
or B of this Chapter) to determine the likely 
cause of the problem. 


Check the oil pressure with a gauge fitted in 
place of the oil pressure switch, and compare 
it with that specified in Chapter 2A or 2B as 
applicable. If it is extremely low, the main and 
big-end bearings, and/or the oil pump, are 
probably worn out. 

Loss of power, rough running, knocking 
or metallic engine noises, excessive valve 
gear noise, and high fuel consumption 
may also point to the need for an overhaul, 
especially if they are all present at the same 
time. If a complete service does not cure 
the situation, major mechanical work is the 
only solution. 

A full engine overhaul involves restoring 
all internal parts to the specification of a 
new engine. During a complete overhaul, the 
pistons and the piston rings are renewed, 
and the cylinder bores are reconditioned. 
New main and big-end bearings are 
generally fitted. If necessary, the crankshaft 
may be reground, to compensate for wear 
in the journals. The valves are also serviced 
as well, since they are usually in less-than- 
perfect condition at this point. Always pay 
careful attention to the condition of the 
oil pump when overhauling the engine, 


end renew it if there is any doubt as to 
zs serviceability. The end result should 
те ап as-new engine that will give many 
mouble-free miles. 

Critical cooling system components 
sch as the hoses, thermostat and coolant 
Sump should be renewed when an engine 
= overhauled. The radiator should also be 
snecked carefully, to ensure that it is not 
=oaged or leaking. 

Before beginning the engine overhaul, 
ead the entire procedure, to familiarise 
ourself with the scope and requirements 
3f the job. Check on the availability of 
zerts and make sure that any necessary 
specjal tools and equipment are obtained 
7 advance. Most work can be done with 
typical hand tools, although a number of 
рсесіѕіоп measuring tools are required for 
"specting parts to determine if they must 
те renewed. 

The services provided by an engineering 
machine shop or engine reconditioning 
specialist will almost certainly be required, 
zarticularly if major repairs such as crankshaft 
"egrinding or cylinder reboring are necessary. 
“part from carrying out machining operations, 
ese establishments will normally handle the 
espection of parts, offer advice concerning 
"conditioning or renewal and supply new 
zomponents such as pistons, piston rings 
and bearing shells. It is recommended that 
“зе establishment used is a member of the 
тедегайоп of Engine Re-Manufacturers, or а 
=milar society. 

Always wait until the engine has been 
sampletely dismantled, and until all 
zomponents (especially the cylinder block/ 
crankcase and the crankshaft) have been 
sspected before deciding what service 
end repair operations must be performed 
ту an engineering works. The condition of 
тёзе components will be the major factor 
“2 consider when determining whether 
52 overhaul the original engine, or to buy 
= reconditioned unit. Do not, therefore, 
purchase parts or have overhaul work done 
zn other components until they have been 
thoroughly inspected. As a general rule, 
‘me is the primary cost of an overhaul, so 
* does not pay to fit worn or sub-standard 
Saris. 

As a final note, to ensure maximum life and 
minimum trouble from a reconditioned engine, 
everything must be assembled with care, in a 


spotlessly clean environment. 


3 Engine/transmission removal 
- methods and precautions 


if you have decided that the engine must 
зе removed for overhaul or major repair work, 
several preliminary steps should be taken. 

Locating a suitable place to work is 
=xtremely important. Adequate work space, 
Jong with storage space for the vehicle, will 
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be needed. If a workshop or garage is not 
available, at the very least a solid, level, clean 
work surface is required. 

If possible, clear some shelving close to 
the work area and use it to store the engine 
components and ancillaries as they are 
removed and dismantled. In this manner, the 
components stand a better chance of staying 
clean and undamaged during the overhaul. 
Laying out components in groups together 
with their fixings bolts, screws, etc will save 
time and avoid confusion when the engine is 
refitted. 

Cleaning the engine compartment and 
engine/transmission before beginning the 
removal procedure will help keep tools clean 
and organised. 

An engine hoist will also be necessary. 
Make sure the equipment is rated in excess 
of the combined weight of the engine and 
transmission. Safety is of primary importance, 
considering the potential hazards involved in 
removing the engine/transmission from the 
Car. 

The help of an assistant is essential. Apart 
from the safety aspects involved, there are 
many instances when one person cannot 
simultaneously perform all of the operations 
required during engine/transmission 
removal. 

Plan the operation ahead of time. Before 
starting work, arrange for the hire of or 
obtain all of the tools and equipment you 
will need. Some of the equipment necessary 
to perform engine/transmission removal and 
installation safely (in addition to an engine 
hoist) is as follows: a heavy duty trolley jack, 
complete sets of spanners and sockets as 
described in the rear of this manual, wooden 
blocks, and plenty of rags and cleaning 
solvent for mopping up spilled oil, coolant 
and fuel. If the hoist must be hired, make 
sure that you arrange for it in advance, 
and perform all of the operations possible 
without it beforehand. This will save you 
money and time. 

Plan for the car to be out of use for quite a 
while. An engineering machine shop or engine 
reconditioning specialist will be required to 
perform some of the work which cannot be 
accomplished without special equipment. 
These places often have a busy schedule, so 
it would be a good idea to consult them before 
removing the engine, in order to accurately 
estimate the amount of time required to 
rebuild or repair components that may need 
work. 

During the engine/transmission removal 
procedure, it is advisable to make notes 
of the locations of all brackets, cable ties, 
earthing points, etc, as well as how the 
wiring harnesses, hoses and electrical 
connections are attached and routed around 
the engine and engine compartment. An 
effective way of doing this is to take a series 
of photographs of the various components 
before they are disconnected or removed; 
the resulting photographs will prove 


invaluable when the engine/transmission is 
refitted. 

Always be extremely careful when removing 
and refitting the engine/transmission. Serious 
injury can result from careless actions. Plan 
ahead and take your time, and a job of this 
nature, although major, can be accomplished 
successfully. 

On vehicles with 4-cylinder engines, the 
engine can be removed from below on its own, 
leaving the transmission in the vehicle, or it can 
be removed together with the transmission. 

On vehicles with 5-cylinder engines, the 
engine must be removed complete with the 
transmission as an assembly. There is insufficient 
clearance in the engine compartment to remove 
the engine leaving the transmission in the 
vehicle. The assembly is removed by raising the 
front of the vehicle, and lowering the assembly 
from the engine compartment. 


4 Engine/transmission - 
removal, separation 
and refitting 


ж 


Note: Read through the entire Section, as 
well as reading the advice in Section 3, before 
beginning this operation. 

Note: The following procedure describes 
the removal of the engine and transmission 
as a unit. On 4-cylinder engine models, the 
engine can be removed separately leaving 
the transmission in the vehicle. If this method 
is being adopted, procedures relating to 
disconnecting components and attachments 
at the transmission can be disregarded. 


Removal 


1 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

2 Refer to Chapter 11, Section 6 and remove 
the bonnet from its hinges. 

3 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
Remove the front roadwheels. 

4 Remove the engine undertray as described 
in Chapter 11, Section 25. 

5 Drain the cooling system as described in 
Chapter 1, Section 23. 

6 If the engine is going to be dismantled, 
drain the engine oil as described in Chapter 1, 
Section 3. 

7 Remove the auxiliary drivebelt(s) as described 
in Chapter 2A, Section 6 (4-cylinder engines) or 
Chapter 2B, Section 8 (5-cylinder engines). 

8 Release the retaining clips and disconnect 
the coolant hoses at the expansion tank. 
Disconnect the wiring connector, undo the 
retaining bolts and remove the expansion tank 
(see illustrations). 

9 Remove the radiator as described in 
Chapter 3, Section 4. 

10 Release the retaining clips and disconnect 
the coolant hoses at the thermostat housing, 
coolant pump, cylinder head and heater matrix 
inlet and outlet ports at the bulkhead. 
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х -E 


4.8c ...then disconnect the wiring 
connector and remove the tank 


11 Disconnect the brake servo vacuum hose 
from the vacuum pump on the cylinder block 
(see illustration). 

12 On vehicles with an Exhaust Gas 
Recirculation (EGR) system, refer to 
Chapter 4B and disconnect the vacuum 
hoses from the connection points on the EGR 
valve, brake servo vacuum hose, air inlet hose 
and where applicable, fuel injection pump. 


h ^ 3 


...and lower coolant hoses at the 
expansion tank... 


— 


4.8b 


a. _ Qum. | 

4.11 Disconnect the brake servo vacuum 
hose from the vacuum pump 

Make a careful note of the order of connection 

to ensure correct refitting. 

13 Slacken and withdraw the banjo bolts, 

then disconnect the fuel supply and return 

hoses from the fuel injection pump. 

14 Release the clip, then disconnect the injector 

bleed hose from the port on the fuel return union. 

15 Slacken the clips and remove the inlet air 

hose from the air cleaner, crankcase ventilation 
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4.19 Gear selection mechanism components 


1 Swivel head 
2 Front selector rod 


3 Gate rod mounting bracket 
4 Reverse gear detent cable 


hose and inlet manifold or turbocharger inlet 
as applicable. 

16 Where applicable, disconnect the 
accelerator cable and the cold start accelerator 
cable from the fuel injection pump. 

17 Remove the exhaust system front pipe as 
described in Chapter 4A, Section 19. 

18 On models with power steering, remove 
the power steering pump as described in 
Chapter 10, Section 26. 

19 On manual transmission models, carry out 
the following: 

a) On models, with the О2В transmission, 
undo the two bolts and withdraw the 
clutch slave cylinder from the transmission. 
Tie the cylinder to one side. Note: The 
hydraulic pipe remains connected. 

b) On models with the 02G transmission, 
clamp the clutch hydraulic hose with a 
suitable hose clamp. Extract the retaining 
clip and disconnect the hydraulic 
pipe from the connecting piece above 
the starter motor. Suitably cover the 
disconnected unions to prevent dirt entry. 

c) Disconnect the wiring connector from the 
reversing light switch. 

d) On early models disconnect the 
speedometer cable from the speedometer 
drive. On later models, disconnect 
the wiring at the speedometer drive 
transducer. 

е) Disconnect the gear selection mechanism 
from the transmission by first undoing the 
two bolts and separating the swivel head 
from the transmission selector lever (see 
illustration). Lever the front selector rod 
out of the bush in the selector lever. Undo 
the retaining bolts and release the gate roc 
mounting bracket from the transmission. 
Where fitted, unclip the reverse gear 
detent cable from the reverse gear locking 
unit. Move the selection mechanism clear 
of the transmission. 

20 On automatic transmission models, carry 
out the following: 

a) Release the selector cable from 
the selector lever at the top of the 
transmission casing. 

b) Clamp the coolant hoses leading to the 
transmission fluid cooler, then release the 
clips and disconnect the hoses from the 
cooler ports. 

c) Unplug the wiring harness from the 
transmission at the connectors; label еас® 
connector to aid refitting later. 

21 On vehicles with air conditioning, unbo* 
the compressor and suitably support it clear o 
the engine. Do not disconnect the refrigerant 
pipes. 

22 Working around the engine anc 
transmission, disconnect all remaining 
electrical wiring, vacuum hoses and fue 
connections, labelling each connector 
carefully to ensure correct refitting. 

23 Refer to Chapter 8, Section 2 anc 
remove the left-hand driveshaft. Separate the 
right-hand driveshaft from the transmission 
differential output shaft. 


rear engine mounting link bracket to the 
subframe... 


24 On early models, undo the two bolts 
securing the rear engine mounting to the 
subframe. On later models, undo the two 
rough bolts securing the rear engine 
mounting link bracket to the subframe and 
*ansmission and remove the link bracket (see 
Jlustrations). 

25 Attach a suitable hoist and lifting tackle 
32 the engine lifting brackets on the cylinder 
»ead, and support the weight of the engine/ 
*ansmission. 

26 On 4-cylinder engines, if the engine is 
Being removed leaving the transmission іп 
“е vehicle, suitably support the transmission 
on a trolley jack and undo all the bolts/nuts 
securing the transmission bellhousing to the 
engine. 

27 Undo the through bolt or the two nuts each 
side securing the left-hand and right-hand 
engine/transmission mountings to the body. 
Make a final check to ensure that all 
'evant pipes, hoses, wires, etc, have been 
>sconnected, and that they are positioned 
lear of the engine and transmission. 

29 On 4-cylinder engines, if the engine is 
Being removed leaving the transmission in 
the vehicle, ease the engine away from the 
*ransmission until the transmission input shaft 
= clear of the clutch assembly. 

30 With the help of an assistant, carefully 
ower the engine/transmission assembly to 
“ле ground (see illustration). Make sure that 
“бг surrounding components in the engine 
compartment are not damaged. Ideally, the 
assembly should be lowered onto a trolley 
аск or low platform with castors, so that it can 
easily be withdrawn from under the vehicle. 

31 Ensure that the assembly is adequately 
supported, then disconnect the engine hoist 
and lifting tackle, and withdraw the engine/ 
transmission assembly from under the front of 
the vehicle. 


9 


И 


Separation 


32 Rest the engine and transmission 
assembly on a firm, flat surface, and use 
wooden blocks as wedges to keep the unit 
Steady. 

Manual transmission 


33 The transmission is secured to the 
engine by a combination of bolts and studs 
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4.24b ...and to the transmission... 


with nuts, threaded into the cylinder block 
and bellhousing — the total number of fixings 
depends on the type of transmission and 
vehicle specification. 

34 Starting at the bottom, remove all the bolts 
and nuts then carefully draw the transmission 
away from the engine, resting it securely on 
wooden blocks. Collect the locating dowels if 
they are loose enough to be extracted. 
Caution: Take care to prevent the 
transmission from tilting, until the input 
shaft is fully disengaged from the clutch 
friction plate. 


Automatic transmission 


35 Unbolt the cover plate from the bottom of 
the transmission bellhousing, this will expose 
the rear face of the driveplate. 

36 Mark the position of the torque converter 
with respect to the driveplate, using chalk or a 
marker pen. Remove the three nuts that secure 
the driveplate to the torque converter; turn the 
engine over using a socket and wrench on the 
crankshaft sprocket to rotate the driveplate 
and expose each nut in turn. 

37 The transmission is secured to the 
engine by a combination of bolts and studs 
with nuts, threaded into the cylinder block 
апа bellhousing - the total number of fixings 
depends on the type of transmission and 
vehicle specification. 

38 Starting at the bottom, remove all the 
screws and nuts then carefully draw the 
transmission away from the engine, resting 
it securely on wooden blocks. Collect the 
locating dowels if they are loose enough to be 
extracted. 

Caution: Take care to prevent the torque 
converter from sliding off the transmission 
input shaft - hold it in place as the 
transmission is withdrawn. 

39 Place a length of batten across the open 
face of the bellhousing, fastening it with cable 
ties, to keep the torque converter in place in 
its housing. 


Refitting 


40 If the engine and transmission have not 
been separated, proceed to paragraph 46. 


Manual transmission 
41 Smear a little high-melting-point grease 


4.24c ...and remove the link bracket 


on the splines of the transmission input shaft. 
Do not use an excessive amount as there is 
the risk of contaminating the clutch friction 
plate. Carefully offer up the transmission to 
the cylinder block, guiding the dowels into the 
mounting holes in cylinder block. 

42 Refit the bellhousing bolts and nuts, hand 
tightening them to secure the transmission 
in position. Note: Do not tighten them to 
force the engine and transmission together. 
Ensure that the bellhousing and cylinder block 
mating faces will butt together evenly without 
obstruction, before tightening the bolts and 
nuts to their specified torque. 


Automatic transmission 


43 Remove the torque converter restraint 
from the face of the bellhousing. Check that 
the drive lugs on the torque converter hub 
are correctly engaged with the recesses in 
the inner wheel of the automatic transmission 
fluid pump. 

44 Carefully offer up the transmission to the 
cylinder block, guiding the dowels into the 
mounting holes in cylinder block. Observe 
the markings made during the removal, to 
ensure correct alignment between the torque 
converter and the driveplate. 

45 Refit the bellhousing bolts and nuts, hand- 
tightening them to secure the transmission 
in position. Note: Do not tighten them to 
force the engine and transmission together. 
Ensure that the bellhousing and cylinder block 
mating faces will butt together evenly without 
obstruction, before tightening the bolts and 
nuts to their specified torque. 


4.30 Removing the engine/transmission 
assembly from the vehicle 
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All models 


46 Manoeuvre the engine or engine/ 
transmission back into position under the 
front of the vehicle and reconnect the engine 
hoist and lifting tackle. 

47 With the help of an assistant, carefully 
raise the engine/transmission assembly into 
position making sure that the surrounding 
components in the engine compartment are 
not damaged. 

48 On 4-cylinder engines, if the engine is 
being refitted to the transmission which is 
still in the vehicle, carry out the operations 
contained in paragraphs 41 and 42. 

49 Refit the through bolt or the two nuts 
each side securing the left-hand and 
right-hand engine/transmission mountings 
to the body. Tighten the bolts/nuts to the 
specified torque. 

50 On early models, refit the two bolts 
securing the rear engine mounting to the 
subframe. On later models, refit the two 
through bolts securing the rear engine 
mounting link bracket to the subframe and 
transmission. Tighten the bolts to the specified 
torque. 

51 Disconnect and remove the hoist and 
lifting tackle from the engine. 

52 Refer to Chapter 8, Section 2 and refit the 
left-hand driveshaft. Reattach the right-hand 
driveshaft to the transmission differential 
output shaft. 

53 The remainder of the refitting sequence is 
the direct reverse of the removal procedure, 
noting the following points: 

a) Ensure that all sections of the wiring 
harness follow their original routing; use 
new cable-ties to secure the harness in 
position, keeping it away from sources of 
heat and abrasion. 

b) Where applicable, reconnect the 
accelerator cable and the cold start 
accelerator cable to the fuel injection 
pump as described in Chapter 4A, 
Section 3 and Chapter 4A, Section 4. 

c) On vehicles with manual transmission, 
reconnect the gear shift mechanism 
to the transmission as described in 
Chapter 7A, Section 3. 

а) On vehicles with automatic transmission, 
reconnect the selector cable to the 
transmission, then check (and if necessary 
adjust) the overall operation of the gear 
selection mechanism as described in 
Chapter 7B, Section 2. 

е) On vehicles with the 02G manual 
transmission, bleed the clutch hydraulic 
system as described in Chapter 6, 

Section 2. 

f) Ensure that all hoses are correctly routed 
and are secured with the correct hose 
clips, where applicable. 

g) Refill the engine with appropriate grade 
and quantities of oil as described in 
Chapter 1, Section 3. 

h) Refill the cooling system as described in 
Chapter 1, Section 23. 


i) When the engine is started for the first 
time, check for air, coolant, lubricant and 
fuel leaks from manifolds, hoses etc. If 
the engine has been overhauled, read the 
notes in Section 16 before attempting to 
start it. 


5 Engine overhaul - 
dismantling sequence 


1 It is much easier to dismantle and work 
on the engine if it is mounted on a portable 
engine stand. These stands can often be 
hired from a tool hire shop. Before the engine 
is mounted on a stand, the flywheel should 
be removed so that the stand bolts can be 
tightened into the end of the cylinder block/ 
crankcase. Note: Do not measure cylinder 
bore dimensions with the engine mounted on 
this type of stand. 
2 If a stand is not available it is possible to 
dismantle the engine with it mounted on 
blocks, on a sturdy workbench or on the floor. 
Be extra careful not to tip or drop the engine 
when working without a stand. 
3 If you are going to obtain a reconditioned 
engine, all external components must be 
removed first to be transferred to the new 
engine (just as they will if you are doing a 
complete engine overhaul yourself). Note: 
When removing the external components from 
the engine, pay close attention to details that 
may be helpful or important during refitting. 
Note the fitted position of gaskets, seals, 
spacers, pins, washers, bolts and other small 
items. These external components include the 
following: 
a) Alternator (including mounting brackets) 
and starter motor. 
b) The glow plug/pre-heating system 
components. 
с) All fuel system components, including 
the fuel injection pump, all sensors and 
actuators. 
d) Cooling system/thermostat housings. 
е) The vacuum pump. 
f) All electrical switches, actuators and 
sensors, and the engine wiring harness. 
g) Inlet and exhaust manifolds and where 
applicable, the turbocharger. 
h) The engine oil level dipstick and its 
tube. 
i) Engine mountings. 
Й Flywheel/driveplate. 
К) Clutch components - manual 
transmission models. 
4 If you are obtaining a short, engine (the 
engine cylinder block/crankcase, crankshaft, 
pistons and connecting rods, all fully 
assembled), then the cylinder head, sump, oil 
pump (4-cylinder engines), timing belt (together 
with its tensioner and covers), auxiliary belt 
(together with its tensioner), coolant pump, 
thermostat housing, coolant outlet elbows, oil 
filter housing and where applicable oil cooler 
will also have to be removed. 


5 If you are planning a full overhaul, the engine 
can be dismantled in the order given below: 
a) Inlet manifold (Chapter 4A, Section 15). 
b) Exhaust manifold (Chapter 4A, Section 16). 
c) Timing belt, sprockets and tensioner 
(Chapter 2A, Sections 4 and 5 or 
Chapter 2B, Sections 4, 5 and 7). 
d) Cylinder head (Chapter 2A, Section 11 or 
Chapter 2B, Section 12). 
е) Flywheel/driveplate (Chapter 2A, 
Section 13 or Chapter 2B, Section 14). 
f) Sump (Chapter 2A, Section 15 or 
Chapter 2B, Section 16). 
9) Oil pump (Chapter 2A, Section 16 or 
Chapter 2B, Section 1 7). 
h) Piston/connecting rod assemblies 
(Section 7). 
i) Crankshaft (Section 8). 


6 Oylinder head - 
dismantling, cleaning, 
inspection and reassembly 


же? 


Note: New апа reconditioned cylinder heads 
are available from VW, and from engine 
reconditioning specialists. Specialist tools are 
required for the dismantling and inspection 
procedures, and new components may not 
be readily available. It may, therefore, be more 
practical for the home mechanic to buy 2 
reconditioned head, rather than to dismantie 
inspect and recondition the original head. 


Dismantling 


1 Remove the cylinder head as described ir 
Chapter 2A, Section 11 (4-cylinder engines) or 
Chapter 2B, Section 12 (5-cylinder engines). 
2 On 4-cylinder engines, remove the inlet anc 
exhaust manifolds as described in Chapter 24 
Section 11. 

3 On 5-cylinder engines, if not already done 
remove the inlet manifold as described т 
Chapter 4A, Section 15, and the exhaust 
manifold as described in Chapter 4A 
Section 16. 

4 Remove the fuel injectors as described т" 
Chapter 4A, Section 11. 

5 Remove the glow plugs as described т 
Chapter 5, Section 13. 

6 On 5-cylinder engines, remove the camsha= 
sprockets as described in Chapter 2B, Section 
7. Undo the retaining nut and remove the fue 
injection pump drivebelt idler pulley. 

7 Undo the retaining bolts and remove the 
coolant outlet elbows together with ther 
gaskets/O-rings. 

8 Where applicable, unscrew the coolan 
sensor and oil pressure switch from the 
cylinder head. 

9 It is important that groups of components 
аге kept together when they are removed апа 
if still serviceable, refitted in the same groups 
If they are refitted randomly, accelerated wear 
leading to early failure will occur. Stowinz 
groups of components in plastic bags o 
storage bins will help to keep everything = 
the right order — label them according to thes 


fitted location, eg ‘No 1 exhaust’, ‘No 2 inlet’, 
etc (see illustration). (Note that No 1 cylinder 
5 nearest the timing belt end of the engine.) 
10 Check that the manufacturer's 
dentification markings are visible on the 
camshaft bearing caps; if none can be found, 
make your own using a scriber or centre-punch 
[see illustration). 

11 The camshaft bearing cap nuts must be 
removed progressively and in sequence to 
avoid stressing the camshaft, as follows. 
4-cylinder engines 

12 Slacken the nuts from bearing caps Nos 5, 
* and 3 first, then at bearing caps 2 and 4. 
Slacken the nuts alternately and diagonally half 
a turn at a time until they can be removed by 
тапа, then remove the bearing caps. Keep the 
caps in order and note their fitted positions. 
Note: Camshaft bearing caps are numbered 1 
to 5 from the timing belt end. 

5-cylinder engines 

13 Slacken the nuts from bearing caps Nos 2 
and 4 first, then from bearing caps 1 and 3. 
Slacken the nuts alternately and diagonally 
тай a turn at a time until they can be removed 
Dy hand, then remove the bearing caps. Keep 
Se caps in order and note their fitted positions. 
Note: Camshaft bearing caps are numbered 1 
to 4 from the timing belt end. 


All engines 


14 Carefully lift the camshaft from the cylinder 
"ead, keeping it level and supported at both 
ends as it is removed so that the journals and 
25es are not damaged (see illustration). 
Remove the oil seal from the front of the 
zamshaft and, on 5-cylinder engines, from the 
"ear of the camshaft also. 

15 Lift the hydraulic tappets from their bores 
and store them with the valve contact surface 
‘acing downwards, to prevent the oil from 
raining out (see illustration). Make a note 
2: the position of each tappet, as they must 
те fitted to the same valves on reassembly - 
accelerated wear leading to early failure will 
sult if they are interchanged. 

16 Turn the cylinder head over, and rest it on 
one side. Using a valve spring compressor, 
compress each valve spring in turn, extracting 
“те split collets when the upper valve spring 
seat has been pushed far enough down the 
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6.9 Keep groups of components together 
in labelled bags or boxes 


6.10 Identification markings (arrowed) are 
visible on the camshaft bearing caps 


6.14 Carefully lift the camshaft from the 
cylinder head 


valve stem to free them (see illustrations). If 
the spring seat sticks, tap the upper jaw of the 
compressor with a hammer to free it. 

17 Release the valve spring compressor and 
remove the upper spring seat, valve spring(s) 


6.15 Lifting the hydraulic tappets from 
their bores 


Depending on age and specification, engines 
may have concentric double valve springs, or 
single valve springs with no lower spring seat. 

18 Withdraw the valve itself from the 
head gasket side of the cylinder head (see 
illustration). If the valve sticks in the guide, 
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6.16a Using a valve spring compressor, 
compress each valve spring in turn... 


6.17a Remove the upper spring seat... 


6.17b ...апа valve spring 


6.16b ...and extract the split collets 


6.18 Withdraw the valve from the head 
gasket side of the cylinder head 
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6.19 Extract the valve stem oil seal from 
the top of the valve guide 

carefully debur the end face with fine abrasive 
paper. 
19 Using a pair of pliers, extract the valve 
stem oil seal from the top of the valve guide 
(see illustration). Repeat this process and 
remove the remaining valves. 
20 On 1.9 and 2.4 litre engines, if the swirl 
chambers are badly coked or burned and 
are in need of renewal, insert a pin punch 
through each injector hole, and carefully drive 
out the swirl chambers using a mallet (see 
illustration). Note: On 1.9 litre engines up to 
October 1993 with a fibre head gasket, a metal 
head gasket must be used on reassembly 
- under these circumstances, new swirl 
chambers must be fitted to match the new 
type of gasket. 


Cleaning 


21 Using a suitable degreasing agent, 
remove all traces of oil deposits from the 
cylinder head, paying particular attention 
to the journal bearings, hydraulic tappet 
bores, valve guides and oilways. Scrape off 
any traces of old gasket from the mating 
surfaces, taking care not to score or gouge 
them. If using emery paper, do not use a 
grade of less than 100. Turn the head over 
and using a blunt blade, scrape any carbon 
deposits from the combustion chambers and 
ports. 

Caution: Do not erode the sealing surface 
of the valve seat. Finally, wash the entire 
head casting with a suitable solvent to 
remove the remaining debris. 

22 Clean the valve heads and stems using a 
fine wire brush. If the valve is heavily coked, 


6.24 Look for cracking between the valve 
seats 


6.20 Carefully drive out the swirl chambers 
using a pin punch and mallet 
scrape off the majority of the deposits with a 
blunt blade first, then use the wire brush. 
Caution: Do not erode the sealing surface 
of the valve face. 
23 Thoroughly clean the remainder of the 
components using solvent and allow them to 
dry completely. Discard the oil seals, as new 
items must be fitted when the cylinder head is 
reassembled. 


Inspection 


Cylinder head casting 


Note: The cylinder heads and valves cannot 
be reworked (although valves may be lapped 
in); new or exchange units must be obtained. 
24 Examine the head casting closely to identify 
any damage sustained or cracks that may have 
developed (see illustration). Pay particular 
attention to the areas around the mounting 
holes and valve seats. If cracking is discovered 
between the valve seats, Volkswagen state that 
the cylinder head may be re-used, provided the 
cracks are no larger than 0.5 mm wide. More 
serious damage will mean the renewal of the 
cylinder head casting. 

25 Moderately pitted and scorched valve 
seats can be repaired by lapping the valves in 
during reassembly, as described later in this 
Section. Badly worn or damaged valve seats 
may be restored by recutting; this is a highly 
specialised operation involving precision 
machining and accurate angle measurement 
and as such should be entrusted to an engine 
reconditioning specialist. 

26 Measure any distortion of the gasket 
surfaces using a straight edge and a set 


of feeler blades. Take one measurement 
longitudinally on both the inlet and exhaust 
manifold mating surfaces. Take severa 
measurements across the head gasket 
surface, to assess the level of distortion 
in all planes (see illustration). Compare 
the measurements with the figures in the 
Specifications. If there is any doubt about the 
condition of the cylinder head, seek the advice 
of an engine reconditioning specialist. 


Camshaft 


27 Visually inspect the camshaft for evidence 
of wear on the surfaces of the lobes and 
journals. Normally their surfaces should be 
smooth and have a dull shine; look for scoring, 
erosion or pitting and areas that appear highly 
polished - these are signs that wear has begun 
to occur. Accelerated wear will occur once the 
hardened exterior of the camshaft has been 
damaged, so always renew worn items. Note: 
If these symptoms are visible on the tips of 
the camshaft lobes, check the corresponding 
tappet, as it will probably be worn as well. 

28 If the machined surfaces of the camshaft 
appear discoloured or ‘blued’, it is likely that it 
has been overheated at some point, probably 
due to inadequate lubrication. This may have 
distorted the shaft, so check the runout as 
follows: place the camshaft between two 
V-blocks and using a DTI gauge, measure the 
runout at the centre journal. If it exceeds the 
figure quoted in the Specifications at the start 
of this Chapter, camshaft renewal should be 
considered. 

29 To measure the camshaft endfloat, 
temporarily refit the camshaft to the cylinder 
head, then fit the first and last bearing caps 
and tighten the retaining nuts securely. Anchor 
a DTI gauge to the timing belt end of the 
cylinder head and align the gauge probe with 
the camshaft axis. Push the camshaft to one 
end of the cylinder head as far as it will travel, 
then rest the DTI gauge probe on the end of 
the camshaft, and zero the gauge display. 
Push the camshaft as far as it will go to the 
other end of the cylinder head, and record the 
gauge reading. Verify the reading by pushing 
the camshaft back to its original position and 
checking that the gauge indicates zero again 
(see illustration). Note: The hydraulic tappets 
must not be fitted to the cylinder whilst this 
measurement is being taken. 


6.26 Measuring the distortion of the 
cylinder head 


6.29 Checking camshaft endfloat using a 
DTI gauge 
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30 Check that the camshaft endfloat 
measurement is within the limit listed in the 
Specifications. Wear outside of this limit is 
unlikely to be confined to any one component, 
so renewal of the camshaft, cylinder head and 
bearing caps must be considered; seek the 
advice of an engine reconditioning specialist. 
31 The difference between the outside 
diameters of the camshaft bearing surfaces 
and the internal diameters formed by the 
bearing caps and the cylinder head must now 
be measured, this dimension is known as the 
camshaft bearing running clearance. 

32 The dimensions of the camshaft bearing 
journals are not quoted by the manufacturer, 
so running clearance measurement by means 
of a micrometer and a bore gauge or internal 
vernier calipers cannot be recommended in 
this case. 

33 Another (more accurate) method of 
measuring the running clearance involves 
the use of Plastigauge. This is a soft, plastic 
material supplied in thin ‘sticks’ of about the 
same diameter as a sewing needle. Lengths of 
Plastigauge are cut to length as required, laid 
on the camshaft bearing journals and crushed 
as the bearing caps are temporarily fitted and 
tightened. The Plastigauge spreads widthways 
as it is crushed; the running clearance can 
then be determined by measuring the increase 
in width using the card gauge supplied with 
the Plastigauge kit. 

34 The following paragraphs describe this 
measurement procedure step by step, but 
note that a similar method is used to measure 
the crankshaft running clearances; refer to the 
illustrations in Section 13 for further guidance. 
35 Ensure that the cylinder head, bearing cap 
and camshaft bearing surfaces are completely 
clean and dry. Lay the camshaft in position in 
the cylinder head. 

36 Lay a length of Plastigauge on top of each 
of the camshaft bearing journals. 

37 Lubricate each bearing cap with a little 
silicone release agent, then place them in 
position over the camshaft and tighten the 
retaining nuts down to the specified torque 
- refer to Reassembly later in this Section for 
guidance. Note: Do not rotate the camshaft 
whilst the bearing caps are in place, as the 
measurements will be affected. 

38 Carefully remove the bearing caps again, 
lifting them vertically away from the camshaft 
to avoid disturbing the Plastigauge. The 
Plastigauge should remain on the camshaft 
bearing surface, squashed into a uniform 
sausage shape. lf it disintegrates as the 
bearing caps are removed, re-clean the 
components and repeat the exercise, using a 
little more release agent on the bearing cap. 
39 Hold the scale card supplied with the kit 
against each bearing journal, and match the 
width of the crushed Plastigauge with the 
graduated markings on the card, use this to 
determine the running clearances. 

40 Compare the camshaft running clearance 
measurements with those listed in the 
Specifications; if any are outside the specified 


6.42 Measure the diameter of the valve 
stems with a micrometer 


tolerance, the camshaft and cylinder head 
should be renewed. Note that undersize 
camshafts with bearing shells may be 
obtained from VAG dealers, but only as part of 
an exchange cylinder head package. 

41 On completion, remove the bearing caps 
and camshaft, and clean of all remaining traces 
of Plastigauge and silicone release agent. 


Valves and associated components 


Note: On all engines, the valve heads cannot 
be re-cut (although they may be lapped in); 
new or exchange units must be obtained. 

42 Examine each valve closely for signs of 
wear. Inspect the valve stems for wear ridges, 
scoring or variations in diameter; measure 
their diameters at several points along their 
lengths with a micrometer (see illustration). 
43 The valve heads should not be cracked, 
badly pitted or charred. Note that light 
pitting of the valve head can be rectified by 
grinding-in the valves during reassembly, as 
described later in this Section. 

44 Check that the valve stem end face is 
free from excessive pitting or indentation; 
this would be caused by defective hydraulic 
tappets. 

45 Place the valves in a V-block and using a 
DTI gauge, measure the runout at the valve 
head. A maximum figure is not quoted by the 
manufacturer, but the valve should be renewed 
if the runout appears excessive. 

46 Insert each valve into its respective guide 
in the cylinder head and set up a DTI gauge 
against the edge of the valve head. With 
the valve end face flush with the top of the 
valve guide, measure the maximum side to 
" 


6.46 Measure the maximum deflection of 
the valve in its guide, using a DTI gauge 
side deflection of the valve in its guide (see 

illustration). 

47 If the measurement is out of tolerance, the 
valve and valve guide should be renewed as a 
pair. Note: Valve guides are an interference fit 
in the cylinder head and their removal requires 
access to a hydraulic press. For this reason, it 
would be wise to entrust the job to an engine 
reconditioning specialist. 

48 Using vernier callipers, measure the free 
length of each of the valve springs. As a 
manufacturer's figure is not quoted, the only 
way to check the length of the springs is by 
comparison with a new component. Note that 
valve springs are usually renewed during a 
major engine overhaul (see illustration). 

49 Stand each spring on its end on a flat 
surface, against an engineer's square (see 
illustration). Check the squareness of the 
spring visually; if it appears distorted, renew 
the spring. 


Reassembly 


Caution: Unless all new components are 
to be used, maintain groups when refitting 
valve train components - do not mix 
components between cylinders and ensure 
that components are refitted in their 
original positions. 

50 To achieve a gas-tight seal between the 
valves and their seats, it will be necessary to 
grind, or Чар”, the valves іп. To complete this 
process you will need a quantity of fine/coarse 
grinding paste and a grinding tool — this can 
either be of the dowel and rubber sucker type, 
or the automatic type which are driven by a 
rotary power tool. 


6.48 Measure the free length of each of 
the valve springs 


6.49 Checking the squareness of a valve 
spring 
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6.51 Grinding-in a valve 


51 Smear a small quantity of fine grinding 
paste on the sealing face of the valve head. 
Turn the cylinder head over so that the 
combustion chambers are facing upwards 
and insert the valve into the correct guide. 
Attach the grinding tool to the valve head and 
using a backward/forward rotary action, grind 
the valve head into its seat. Periodically lift the 
valve and rotate it to redistribute the grinding 
paste (see illustration). 

52 Continue this process until the contact 
between valve and seat produces an 
unbroken, matt grey ring of uniform width, 
on both faces. Repeat the operation for the 
remaining valves. 

53 If the valves and seats are so badly pitted 
that coarse grinding paste must be used, 
check first that there is enough material left 


6.57 Measuring swirl chamber projection 
using a DTI gauge 


6.59a Lubricate the valve stem with clean 
engine oil... 
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6.56a Fitting a swirl chamber 


on both components to make this operation 
worthwhile — if too little material is left 
remaining, the valve stems may protrude too 
far above their guides, impeding the correct 
operation of the hydraulic tappets. Refer 
to an engine reconditioning specialist for 
advice. 

54 Assuming the repair is feasible, work as 
described in the previous paragraphs but use 
the coarse grinding paste initially, to achieve 
a dull finish on the valve face and seat. Then, 
wash off coarse paste with solvent and repeat 
the process using fine grinding paste to obtain 
the correct finish. 

55 When all the valves have been ground in, 
remove all traces of grinding paste from the 
cylinder head and valves with solvent, and 
allow them to dry completely. 


6.58 Where applicable, fit the lower spring 
seat with the convex face facing the 
cylinder head 


6.59b ...and insert it into the guide 


6.56b Swirl chamber locating recess 


56 Where necessary on 1.9 and 2.4 litre 
engines, fit new swirl chambers by driving 
them squarely into their housings with a mallet 
- use a block of wood to protect the face of 
the swirl chamber. Note the locating recess on 
the side of the chamber and the corresponding 
groove in the housing (see illustrations). 

57 On completion, the projection of the 
swirl chamber from the face of the cylinder 
head must be measured using a DTI gauge 
and compared with the limit quoted in the 
Specifications (see illustration). If this limit is 
exceeded, there is a risk that the chamber may 
be struck by the piston, and in this case the 
advice of an engine reconditioning specialist 
should be sought. 

58 Turn the head over and place it on a 
stand, or wooden blocks. Where applicable, 
fit the first lower spring seat into place, with 
the convex side facing the cylinder head (see 
illustration). 

59 Working on one valve at a time, lubricate 
the valve stem with clean engine oil, and 
insert it into the guide. Fit one of the protective 
plastic sleeves supplied with the new valve 
stem oil seals over the valve end face - this 
will protect the oil seal whilst it is being fitted 
(see illustrations). 

60 Dip а new valve stem seal in clean engine 
oil, and carefully push it over the valve and 
onto the top of the valve guide - take care 
not to damage the stem seal as it passes over 
the valve end face. Use a suitable long reach 
socket to press it firmly into position (see 
illustrations). 


/ аһ.» 
6.59с Fitting a protective plastic sleeve 
over the valve stem before fitting the stem 
seal 
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6.60a Fit а new valve stem seal over the 
valve 
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6.60b Use a long-reach socket to fit the 
valve stem seals 


6.62a Fit the upper seat over the top of the 
valve spring 


61 Locate the valve spring(s) over the valve 
stem (see illustration). Where a lower spring 
seat is fitted, ensure that the springs locate 
squarely on the stepped surface of the seat. 
Note: Depending on age and specification, 
engines may have either concentric double 
valve springs, or single valve springs with no 
lower spring seat. 

62 Fit the upper seat over the top of 
the spring(s), then using a valve spring 
compressor, compress the springs until 
the upper seat is pushed beyond the collet 
grooves in the valve stem. Refit the split 
collet, using a dab of grease to hold the two 
halves in the grooves (see illustrations). 
Gradually release the spring compressor, 
checking that the collet remains correctly 
seated as the spring extends. When correctly 
seated, the upper seat should force the two 
halves of the collet together, and hold them 


cylinder head 


6.62b Use grease to hold the two halves of 
the split collet in the groove... 


securely in the grooves in the end of the 
valve. 

63 Repeat this process for the remaining 
sets of valve components. To settle the 
components after installation, strike the end 
of each valve stem with a mallet, using a block 
of wood to protect the stem from damage. 
Check before progressing any further that the 
spilt collets remain firmly held in the end of the 
valve stem by the upper spring seat. 

64 Smear some clean engine oil onto the 
sides of the hydraulic tappets, and fit them 
into position in their bores in the cylinder 
head. Push them down until they contact 
the valves, then lubricate the camshaft lobe 
contact surfaces (see illustration). 

65 Lubricate the camshaft and cylinder head 
bearing journals with clean engine oil, then 
carefully lower the camshaft into position on 
the cylinder head (see illustration). Support 


6.65 Lubricate the camshaft and cylinder 
head bearing journals with clean engine 
oil 


6.61 Locate the valve spring over the valve 
stem 


..then position the collet on the 
valve stem 


6.62c 


the ends of the shaft as it is inserted, to avoid 
damaging the lobes and journals. 

66 Turn the camshaft so that the lobes for No 1 
cylinder are pointing upwards. 

4-Cylinder engines 

67 Lubricate the lip of a new camshaft oil 
seal with clean engine oil and locate it over 
the end of the camshaft. Slide the seal along 
the camshaft until it locates in the lower 
half of its housing in the cylinder head (see 
illustration). 

68 The bearing cap mounting holes are 
drilled off-centre; ensure that they are fitted 
the correct way around (see illustration). 

69 Fit caps Nos 2 and 4 over the camshaft, 
and tighten the retaining nuts alternately and 
diagonally to the specified torque. 

70 Smear the mating surfaces of cap No 1 
with sealant then fit it, together with cap Nos 3 


6.67 Fitting the camshaft oil seal 
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6.68 The camshaft bearing caps аге drilled 
off-centre 


6.79 On 5-cylinder engines, smear the 

mating surfaces of bearing cap No 4 
with sealant 

and 5, over the camshaft and tighten the nuts 

to the specified torque (see illustration). 

71 Where applicable, refit the coolant sensor 

and oil pressure switch to the cylinder head. 

72 Refit the coolant outlet elbows using new 

gaskets/O-rings. 

73 Refit the glow plugs as described in 

Chapter 5, Section 13. 

74 Refit the fuel injectors as described in 

Chapter 4A, Section 11. 

75 Refit the inlet and exhaust manifolds as 

described in Chapter 2A, Section 11. 

76 Refit the cylinder head as described in 

Chapter 2A, Section 11. 

5-Cylinder engines 

77 Lubricate the lips of the new oil seals 

in engine oil, then locate on the front and 

rear of the camshaft. Make sure the closed 

end of the seal faces outwards from the 

camshaft and take care not to damage the 


6.70 Smear the mating surfaces of cap 
No 1 with sealant 


6.80 Fitting No 4 bearing cap 


seal lip. Locate the seal against the seat in 
the cylinder head. 

78 The bearing cap mounting holes are drilled 
off-centre; ensure they are fitted the correct 
way round (see illustration 6.68). 

79 Smear the mating surfaces of bearing cap 
No 4 with sealant (see illustration). 

80 Ой the upper surfaces of the camshaft 
bearing journals, then fit Nos 2 and 4 bearing 
caps (see illustration). Ensure that they are 
fitted the right way around and in the correct 
locations, then progressively tighten the 
retaining bolts to the specified torque. To make 
sure the camshaft is tightened down evenly, 
first fit No 2 bearing cap then press down on 
the camshaft and fit No 4 bearing cap. 

81 Smear the mating surfaces of bearing cap 
No 1 with sealant then fit caps 1 and 3 over 
the camshaft and progressively tighten the 
nuts to the specified torque. 
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7.4 Mark the big-end caps and connecting 
rods with their piston numbers (arrowed) 


7.5a Unscrew the big-end cap bolts... 


82 Where applicable, refit the coolant sensor 
and oil pressure switch to the cylinder head. 
83 Refit the coolant outlet elbows using new 
gaskets/O-rings. 

84 Refit the camshaft sprockets as described 
in Chapter 2B, Section 7. 

85 Refit the fuel injection pump drivebelt idler 
pulley and secure with the retaining nut. 

86 Refit the glow plugs as described in 
Chapter 5, Section 13. 

87 Refit the fuel injectors as described in 
Chapter 4A, Section 11. 

88 Refit the cylinder head as described in 
Chapter 2B, Section 12. 


7 Piston/connecting rod 5 
assemblies - EN 
removal and inspection ў 


Removal 


1 On 4-cylinder engines, remove the cylinder 
head, sump, baffle plate and oil pump as 
described in Chapter 2A. 

2 On 5-cylinder engines, remove the cylinder 
head, sump and oil pump pickup as described 
in Chapter 2B. 

3 Inspect the tops of the cylinder bores for 
ridges at the point where the pistons reach 
top dead centre. These must be removed 
otherwise the pistons may be damaged when 
they are pushed out of their bores. Use a 
scraper or ridge reamer to remove the ridges. 
4 Rotate the crankshaft until piston No 1 is at 
bottom dead centre. On 4-cylinder engines, 
piston No 4 will also be at bottom dead centre. 
Unless they are already identified, mark the 
big-end bearing caps and connecting rods 
with their respective piston numbers, using 
a centre-punch or a scribe (see illustration). 
Note the orientation of the bearing caps in 
relation to the connecting rod; it may be 
difficult to see the manufacturer’s markings 
at this stage, so scribe alignment arrows on 
them both to ensure correct reassembly. 

5 Unscrew the bearing cap bolts half a turn at 
a time, until they can be removed and the cap 
withdrawn (see illustrations). Recover the 
bottom shell bearing, and tape it to the cap for 
safe keeping. Note that if the shell bearings 
are to be re-used, they must be refitted to the 
same connecting rod. 


7.5b ...and remove the cap 


5 Drive the piston out of the top of the bore 
ssing a piece of dowel or a hammer handle. 
äs the piston and connecting rod emerge, 
recover the top shell bearing and tape it to 
“те connecting rod for safekeeping (see 
Wustration). Take care not to allow the 
zonnecting rod to damage the piston cooling 
=t as the piston is being removed. 

7 On 4-cylinder engines remove No 4 piston 
and connecting rod in the same manner, then 
turn the crankshaft through half a turn and 
move Мо 2 and 3 pistons and connecting 
sods. On 5-cylinder engines turn the crankshaft 
39 bring piston No 2 to bottom dead centre, 
en remove No 2 piston. Similarly remove 
Dstons 4, 5 апа 3. Remember to maintain the 
zomponents in their cylinder groups, whilst they 
ше in a dismantled state (see illustration). 

8 Undo the retaining bolts and withdraw the 
aston cooling jets from the bottom of the 
zy'inder (see illustrations). 


Inspection 


3 Insert a small flat-bladed screwdriver into the 
moval slot and prise the gudgeon pin circlips 
тот each piston. Push out the gudgeon pin, 
2nd separate the piston and connecting rod 
‘see illustrations). Discard the circlips as new 
*ems must be fitted on reassembly. If the pin 
arves difficult to remove, heat the piston to 
50°C with hot water - the resulting expansion 
then allow the two components to be 
secarated. 
10 Before an inspection of the pistons can be 
carried out, the existing piston rings must be 
*emoved, using a removal/installation tool, or 
zn old feeler blade if such a tool is not available 
see illustration). Always remove the upper 
zeston rings first, expanding them to clear the 
aston crown. The rings are very brittle and will 
D if they are stretched too much - sharp 
es are produced when this happens, so 
zeotect your eyes and hands. Discard the 
“as on removal, as new items must be fitted 
^en the engine is reassembled. 
13 Use a section of old piston ring to scrape 
= carbon deposits out of the ring grooves, 
== па care not to score or gouge the edges of 
ne groove. 
*2 Carefully scrape away all traces of carbon 
7m the tops of the pistons. A hand-held wire 
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7.6 Removing the top shell bearing from 
the connecting rod 


7.8a Remove the piston cooling jet 
retaining screws (arrowed)... 

used, once the majority of the deposits have 
been scraped away. Be careful not to remove 
any metal from the piston, as it is relatively 
soft. Note: Make sure each piston is kept 
identified for position during cleaning. 
13 Once the deposits have been removed, 
clean the pistons and connecting rods 
with paraffin or a suitable solvent, and dry 
thoroughly. Make sure that the oil return holes 
in the ring grooves are clear. 
14 Examine the pistons for signs of excessive 
wear or damage. Some normal wear will be 
apparent, in the form of a vertical ‘grain’ on the 
piston thrust surfaces and a slight looseness of 
the top compression ring in its groove. Abnormal 
wear should be carefully examined, to assess 
whether the component is still serviceable and 
what the cause of the wear might be. 
15 Scuffing or scoring of the piston skirt may 
indicate that the engine has been overheating, 
through inadequate cooling or lubrication. 


7.За Insert a small screwdriver into the 
slot and prise off the gudgeon pin circlips 


7.9b Push out the gudgeon pin and 
separate the piston and connecting rod 


7.7 Keep the piston/connecting rod 
components in their cylinder groups 


7.8b ...and withdraw the jets from their 
mounting holes 

Scorch marks on the skirt indicate that blow-by 
has occurred, perhaps caused by worn bores 
or piston rings. Burnt areas on the piston 
crown are usually an indication of pre-ignition, 
pinking or detonation. In extreme cases, the 
piston crown may be melted by operating 
under these conditions. Corrosion pit marks 
in the piston crown indicate that coolant 
has seeped into the combustion chamber. 
The faults causing these symptoms must be 
corrected before the engine is brought back 
into service, or the same damage will recur. 
16 Check the pistons, connecting rods, 
gudgeon pins and bearing caps for cracks. 
Lay the connecting rods on a flat surface, 
and look along the length to see if it appears 
bent or twisted. If you have doubts about 
their condition, have them measured by an 
engine reconditioning specialist. Inspect the 
small-end bush bearing in the connecting rod 
for signs of wear or cracking. 


7.10 Piston rings can be removed using an 
old feeler blade 
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7.17 Using a micrometer, measure the 
diameter of all four pistons 


17 Using a micrometer, measure the diameter 
of all four pistons at a point 10 mm from the 
bottom of the skirt, at right angles to the 
gudgeon pin axis (see illustration). Compare 
the measurements with those listed in the 
Specifications. If the piston diameter is out of 
the tolerance band listed for its particular size, 
then it must be renewed. Note: /f the cylinder 
block was rebored during a previous overhaul, 
oversize pistons may already have been fitted. 
Record all of the measurements and use them to 
check the piston clearances when the cylinder 
bores are measured, later in this Chapter. 

18 Locate a new piston ring in the 
appropriate groove and measure the ring- 
to-groove clearance using a feeler blade 
(see illustration). Note that the rings are of 
different widths, so use the correct ring for 
the groove. Compare the measurements with 
those listed; if the clearances are outside 
the tolerance band, then the piston must be 
renewed. Confirm this by checking the width 
of the piston ring with a micrometer. 

19 Examine the small-end bearing and 
gudgeon pin for wear and damage. If 
excessive, the gudgeon pin will have to 
be renewed and a new bush fitted to the 
connecting rod. This work must be entrusted 
to an engine reconditioning specialist. 

20 The orientation of the piston with respect 
to the connecting rod must be correct when 
the two are reassembled. The piston crown is 
marked with an arrow (which may be obscured 
by carbon deposits) (see illustration); this 
must point towards the timing belt end of 
the engine when the piston is installed. The 


8.3 Measuring crankshaft endfloat using a 
DTI gauge 


7.18 Measuring the piston ring-to-groove 
clearance using a feeler blade 


connecting rod and its bearing cap both 
have recesses machined into them, close to 
their mating surfaces - these recesses must 
both face the same way as the arrow on 
the piston crown (ie towards the timing belt 
end of the engine) when correctly installed. 
Reassemble the two components to satisfy 
this requirement. 

21 Lubricate the gudgeon pin and small-end 
bush with clean engine oil. Slide the pin into 
the piston, engaging the connecting rod 
small-end. Fit two new circlips to the piston 
at either end of the gudgeon pin. Repeat this 
operation for the remaining pistons. 


8 Crankshaft - 
removal and inspection 


WHY 


Removal 


Note: /f no work is to be done on the 
pistons and connecting rods, then removal 
of the cylinder head and pistons will not be 
necessary. Instead, the pistons need only 
be pushed far enough up the bores so that 
the connecting rods are positioned clear of 
the crankpins. The use of an engine stand is 
strongly recommended. 
1 With reference to Chapter 2A or 2B as 
applicable, carry out the following: 
a) Remove the timing belt and crankshaft 
sprocket. 
b) Remove the clutch components and 
flywheel or driveplate (as applicable). 


= 


8.4 Measuring crankshaft endfloat using 
feeler blades 


7.20 The piston crown is marked with an 
arrow which must point towards the timing 
belt end of the engine 


c) Remove the sump, baffle plate, oil pump 
and pickup tube. 

d) Remove the rear crankshaft oil seal and 
housing. On 4-cylinder engines remove 
the front oil seal and housing. 

2 Remove the pistons and connecting rods 
or disconnect them from the crankshaft as 
described in Section 7 (see Note above). 

3 With the cylinder block upside down on the 
bench, carry out a check of the crankshaft 
endfloat as follows. Note: This can only be 
accomplished when the crankshaft is still 
installed in the cylinder block/crankcase, but 
is free to move. Set up a ОТ! gauge so that the 
probe is in line with the crankshaft axis and 
is in contact with a fixed point on the end of 
the crankshaft. Push the crankshaft along its 
axis to the end of its travel, and then zero the 
gauge. Push the crankshaft fully the other way, 
and record the endfloat indicated on the dial 
(see illustration). Compare the result with the 
figure given in the Specifications and establish 
whether new thrustwashers are required. 

4 If a dial gauge is not available, feeler blades 
can be used. First push the crankshaft fully 
towards the flywheel end of the engine, then 
use a feeler blade to measure the gap between 
cylinder No 3 crankpin web (4-cylinder engines) 
or No 4 crankpin web (5-cylinder engines) and 
the main bearing thrustwasher (see illustration). 
Compare the results with the Specifications. 

5 Observe the manufacturer’s identification 
marks on the main bearing caps. The number 
indicates the cap position in the crankcase, as 
counted from the timing belt end of the engine 
(see illustration). 


8.5 Manufacturer’s identification markings 
on the main bearing caps (arrowed) 
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8.6 Removing the main bearing cap bolts 


© Loosen the main bearing cap bolts half 
2 turn at a time, until they can be removed 
Бее illustration). Using a soft-faced mallet, 
strike the caps lightly to free them from the 
crankcase. Recover the lower main bearing 
Shells, taping them to the cap for safekeeping. 
Mark them to aid identification, but do not 
score or scratch them in any way. 

7 Carefully lift the crankshaft out, taking care 
not to dislodge the upper main bearing shells 
{see illustration). 

8 Extract the upper main bearing shells from 
the crankcase, and tape them to their 
respective bearing caps. Remove the two 
™rustwasher bearings from either side of No З 
Bearing saddle (4-cylinder engines) or No 4 
Dearing saddle (5-cylinder engines). 

9 With the shell bearings removed, observe 
the recesses machined into the bearing caps 
and crankcase - these provide location for the 
lugs which protrude from the shell bearings 


wy 


9.2 Check the intermediate shaft endfloat 
using a DTI gauge 


9.3b ...and withdraw the intermediate 
shaft flange 
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8.7 Lifting the crankshaft from the 
crankcase 


and so prevent them from being fitted 
incorrectly. 


Inspection 


10 Wash the crankshaft in a suitable solvent 
and allow it to dry. Flush the oil holes thoroughly, 
to ensure they are not blocked - use a pipe 
cleaner or a needle brush if necessary. 

11 Inspect the main bearing and crankpin 
journals carefully. If uneven wear, cracking, 
scoring or pitting are evident then the 
crankshaft should be reground by an engine 
reconditioning specialist, and refitted to the 
engine with undersize bearings. 

12 Use a micrometer to measure the diameter 
of each main bearing journal (see illustration). 
Taking a number of measurements on the 
surface of each journal will reveal if it is worn 
unevenly. Differences in diameter measured 
at 90° intervals indicate that the journal is out 
of round. Differences in diameter measured 


9.3a Slacken the retaining bolts 
(arrowed)... 


9.3c Press out the oil seal... 


8.12 Use a micrometer to measure the 
diameter of each main bearing journal 


along the length of the journal, indicate 
that the journal is tapered. Again, if wear is 
detected, the crankshaft must be reground 
by an engine reconditioning specialist, and 
undersize bearings will be needed. 

13 Check the oil seal journals at either end 
of the crankshaft. If they appear excessively 
scored or damaged, they may cause the new 
seals to leak when the engine is reassembled. It 
may be possible to repair the journal; seek the 
advice of an engine reconditioning specialist. 
14 Measure the crankshaft runout by setting 
up a ОТ! gauge on the centre main bearing 
(4-cylinder engines) or 3rd and 4th main 
bearings (5-cylinder engines) and rotating the 
shaft in V-blocks. The maximum deflection 
of the gauge will indicate the runout. Take 
precautions to protect the bearing journals 
and oil seal mating surfaces from damage 
during this procedure. A maximum runout 
figure is not quoted by the manufacturer, but 
use the figure of 0.03 mm as a rough guide. 
If the runout exceeds this figure, crankshaft 
renewal should be considered - consult an 
engine reconditioning specialist for advice. 

15 Refer to Section 11 for details of main and 
big-end bearing inspection. 


9 Intermediate shaft – 
removal and refitting 


HEU 


Note: This Section applies to 4-cylinder 
engines only. 


Removal 


1 Refer to Chapter 2A and remove the timing 
belt and intermediate shaft sprocket. 

2 Before the shaft is removed, the endfloat must 
be checked. Anchor a DTI gauge to the cylinder 
block with its probe in line with the intermediate 
shaft centre axis. Push the shaft into the cylinder 
block to the end of its travel, zero the DTI gauge 
and then draw the shaft out to the opposite end 
of its travel. Record the maximum deflection 
and compare the figure with that listed in 
Specifications — renew the shaft if the endfloat 
exceeds this limit (see illustration). 

3 Slacken the retaining bolts and withdraw 
the intermediate shaft flange. Recover the 
O-ring seal, then press out the oil seal (see 
illustrations). 
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9.3d ...then recover the O-ring seal 


4 Withdraw the intermediate shaft from the 
cylinder block and inspect the drive gear at 
the end of the shaft; if the teeth show signs of 
excessive wear, or are damaged in any way, 
the shaft should be renewed. 

5 Ifthe oil seal has been leaking, check the shaft 
mating surface for signs of scoring or damage. 
Refitting 

6 Liberally oil the intermediate shaft bearing 
surfaces and drive gear, then carefully guide 
the shaft into the cylinder block and engage 
the journal at the leading end with its support 
bearing. 

7 Press a new shaft oil seal into its housing 
in the intermediate shaft flange and fit a new 
O-ring seal to the inner sealing surface of the 
flange. 

8 Lubricate the inner lip of the seal with clean 
engine oil, and slide the flange and seal over 
the end of the intermediate shaft. Ensure that 
the O-ring is correctly seated, then fit the 
flange retaining bolts and tighten them to the 
specified torque. Check that the intermediate 
shaft can rotate freely. 

9 Refer to Chapter 2A and refit the 
intermediate shaft sprocket and timing belt. 


10 Cylinder block/crankcase - ©. 
cleaning and inspection PS 
N 


Cleaning 


1 Remove all external components as 
applicable including lifting eyes, mounting 


10.6 To clean the cylinder block threads, 
run a correct-size tap into the holes 


brackets, the coolant pump, oil filter mounting 
housing, fuel injection pump mounting bracket 
and electrical switches/sensors from the 
block. For complete cleaning, the core plugs 
should ideally be removed. Drill a small hole in 
the plugs, then insert a self-tapping screw into 
the hole. Extract the plugs by pulling on the 
screw with a pair of grips, or by using a slide 
hammer. 

2 Scrape all traces of gasket and sealant from 
the cylinder block/crankcase, taking care not 
to damage the sealing surfaces. 

3 Remove all oil gallery plugs (where fitted). 
The plugs are usually very tight — they 
may have to be drilled out, and the holes 
re-tapped. Use new plugs when the engine is 
reassembled. 

4 If the casting is extremely dirty, it should be 
steam-cleaned. After this, clean all oil holes 
and galleries one more time. Flush all internal 
passages with warm water until the water runs 
clear. Dry thoroughly, and apply a light film of 
oil to all mating surfaces and cylinder bores, 
to prevent rusting. if you have access to 
compressed air, use it to speed up the drying 
process, and to blow out all the oil holes and 
galleries. 


Warning: Wear eye protection 
when using compressed air! 


5 If the castings are not very dirty, you can 
do an adequate cleaning job with hot, soapy 
water and a stiff brush. Take plenty of time, 
and do a thorough job. Regardless of the 
cleaning method used, be sure to clean all 
oil holes and galleries very thoroughly, and to 
dry all components well. Protect the cylinder 
bores as described above, to prevent rusting. 
6 All threaded holes must be clean, to ensure 
accurate torque readings during reassembly. 
To clean the threads, run the correct-size 
tap into each of the holes to remove rust, 
corrosion, thread sealant or sludge, and to 
restore damaged threads (see illustration). 
If possible, use compressed air to clear the 
holes of debris produced by this operation. 
Note: Take extra care to exclude all cleaning 
liquid from blind tapped holes, as the casting 
may be cracked by hydraulic action if a bolt is 
threaded into a hole containing liquid. 

7 Apply suitable sealant to the new oil gallery 
plugs, and insert them into the holes in the 
block. Tighten them securely. 

8 If the engine is not going to be reassembled 
immediately, cover it with a large plastic bag 
to keep it clean; protect all mating surfaces 
and the cylinder bores as described above, to 
prevent rusting. 


Inspection 


9 Visually check the casting for cracks and 
corrosion. Look for stripped threads in the 
threaded holes. If there has been any history 
of internal water leakage, it may be worthwhile 
having an engine reconditioning specialist 
check the cylinder block/crankcase with 
professional equipment. If defects are found, 
have them renewed or if possible, repaired. 


10 Check the cylinder bores for scuffing or 
scoring. Any evidence of this kind of damage 
should be cross-checked with an inspection of 
the pistons (see Section 7 of this Chapter). If the 
damage is in its early stages, it may be possible 
to repair the block by reboring it. Seek the advice 
of an engine reconditioning specialist. 

11 To allow an accurate assessment of the 
wear in the cylinder bores to be made, their 
diameter must be measured at a number of 
points, as follows. Insert a bore gauge into 
bore No 1 and take three measurements in 
line with the crankshaft axis; one at the top of 
the bore, roughly 10 mm below the top of the 
bore, one halfway down the bore and one at 
a point roughly 10 mm above the bottom of 
the bore (see illustration). Note: Stand the 
cylinder block squarely on a workbench during 
this procedure, inaccurate results may be 
obtained if the measurements are taken when 
the engine is mounted on a stand. 

12 Rotate the bore gauge through 90°, so 
that it is at right angles to the crankshaft axis 
and repeat the measurements detailed in 
paragraph 11. Record all six measurements, 
and compare them with the data listed in the 
Specifications. If the difference in diameter 
between any two cylinders exceeds the 
wear limit, or if any one cylinder exceeds its 
maximum bore diameter, then all four cylinders 
will have to be rebored and oversize pistons 
will have to be fitted. 

13 Use the piston diameter measurements 
recorded earlier (see Section 7) to calculate 
the piston-to-bore clearances. Figures are not 
available from the manufacturer, so seek the 
advice of an engine reconditioning specialist. 
14 Place the cylinder block on a level work 
surface, crankcase downwards. Use a straight 
edge and a set of feeler blades to measure 
the distortion of the cylinder head mating 
surface in both planes. A maximum figure is 
not quoted by the manufacturer, but use the 
figure of 0.05 mm as а rough guide. If the 
measurement exceeds this figure, repair may 
be possible by machining — consult an engine 
reconditioning specialist for advice. 
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15 Before the engine can be reassembled, the 
cylinder bores must be honed. This process 
nvolves using an abrasive tool to produce a 
“пе, cross-hatch pattern on the inner surface 
of the bore. This has the effect of seating the 
piston rings, resulting in a good seal between 
She piston and cylinder. There are two types of 
Honing tool available to the home mechanic, 
both are driven by a rotary power tool, such as 
а drill. The bottle brush hone із a stiff, cylindrical 
Brush with abrasive stones bonded to its 
bristles. The more conventional surfacing hone 
has abrasive stones mounted on spring-loaded 
legs. For the inexperienced home mechanic, 
Satisfactory results will be achieved more easily 
using the bottle brush hone. Note: /f you are 
unwilling to tackle cylinder bore honing, an 
engine reconditioning specialist will be able to 
carry out the job for you at a reasonable cost. 
16 Carry out the honing as follows; you will 
need one of the honing tools described above, 
a power drill, a supply of clean rags, some 
honing oil and a pair of safety glasses. 
17 Fit the honing tool in the drill chuck. 
Lubricate the cylinder bores with honing oil 
and insert the honing tool into the first bore, 
compressing the stones to allow it to fit. Turn on 
the drill and as the tool rotates, move it up and 
down in the bore at a rate that produces a fine 
cross-hatch pattern on the surface. The lines of 
the pattern should ideally cross at about 50 to 
60°, although some piston ring manufacturer's 
may quote a different angle; check the literature 
supplied with the new rings (see illustration). 
Warning: Wear safety glasses to 
A protect your eyes from debris 
flying off the honing tool. 
18 Use plenty of oil during the honing 
process. Do not remove any more material 
than is necessary to produce the required 
finish. When removing the hone tool from the 
bore, do not pull it out whilst it is still rotating; 
maintain the up/down movement until the 
chuck has stopped, then withdraw the tool 
whilst rotating the chuck by hand, in the 
normal direction of rotation. 
19 Wipe out the oil and swarf with a rag and 
proceed to the next bore. When all four bores 
have been honed, thoroughly clean the whole 
cylinder block in hot soapy water to remove all 
traces of honing oil and debris. The block is 
clean when a clean rag, moistened with new 
engine oil does not pick up any grey residue 
when wiped along the bore. 
20 Apply a light coating of engine oil to the 
mating surfaces and cylinder bores to prevent 
rust forming. 
21 Refit all the components removed in 
paragraph 1. 


11 Main and big-end bearings - SS 


inspection and selection ES 


ES 


Inspection 
1 Even though the main and big-end bearings 
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10.17 Cylinder bore honing pattern 


should be renewed during the engine overhaul, 
the old bearings should be retained for close 
examination, as they may reveal valuable 
information about the condition of the engine 
(see illustration). 

2 Bearing failure can occur due to lack of 
lubrication, the presence of dirt or other 
foreign particles, overloading the engine, or 
corrosion. Regardless of the cause of bearing 
failure, the cause must be corrected before 
the engine is reassembled, to prevent it from 
happening again. 

3 When examining the bearing shells, remove 
them from the cylinder block/crankcase, 
the main bearing caps, the connecting rods 
and the connecting rod big-end bearing 
caps. Lay them out on a clean surface in 
the same general position as their location 
in the engine. This will enable you to match 
any bearing problems with the corresponding 
crankshaft journal. Do not touch any shell's 
internal bearing surface with your fingers 
while checking it, or the delicate surface may 
be scratched. 
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11.1 Typical bearing failures 


4 Dirt and other foreign matter gets into the 
engine in a variety of ways. It may be left in 
the engine during assembly, or it may pass 
through filters or the crankcase ventilation 
system. It may get into the oil, and from there 
into the bearings. Metal chips from machining 
operations and normal engine wear are 
often present. Abrasives are sometimes left 
in engine components after reconditioning, 
especially when parts are not thoroughly 
cleaned using the proper cleaning methods. 
Whatever the source, these foreign objects 
often end up embedded in the soft bearing 
material, and are easily recognised. Large 
particles will not embed in the bearing, but 
will score or gouge the bearing and journal. 
The best prevention for this cause of bearing 
failure is to clean all parts thoroughly, and 
keep everything spotlessly-clean during 
engine assembly. Frequent and regular engine 
oil and filter changes are also recommended. 

5 Lack of lubrication (or lubrication 
breakdown) has a number of interrelated 
causes. Excessive heat (which thins the oil), 
overloading (which squeezes the oil from the 
bearing face) and oil leakage (from excessive 
bearing clearances, worn oil pump or high 
engine speeds) all contribute to lubrication 
breakdown. Blocked oil passages, which 
usually are the result of misaligned oil holes in 
а bearing shell, will also oil-starve a bearing, 
and destroy it. When lack of lubrication is the 
cause of bearing failure, the bearing material 
is wiped or extruded from the steel backing of 
the bearing. Temperatures may increase to the 
point where the steel backing turns blue from 
overheating. 

6 Driving habits can have a definite effect on 
bearing life. Full-throttle, low-speed operation 
(labouring the engine) puts very high loads 
on bearings, tending to squeeze out the oil 
film. These loads cause the bearings to flex, 
which produces fine cracks in the bearing 
face (fatigue failure). Eventually, the bearing 
material will loosen in pieces, and tear away 
from the steel backing. 

7 Short-distance driving leads to corrosion 
of bearings, because insufficient engine heat 
is produced to drive off the condensed water 
and corrosive gases. These products collect in 
the engine oil, forming acid and sludge. As the 
oil is carried to the engine bearings, the acid 
attacks and corrodes the bearing material. 

8 Incorrect bearing installation during engine 
assembly will lead to bearing failure as 
well. Tight-fitting bearings leave insufficient 
bearing running clearance, and will result in 
oil starvation. Dirt or foreign particles trapped 
behind a bearing shell result in high spots on 
the bearing, which lead to failure. 

9 Do not touch any shell's internal bearing 
surface with your fingers during reassembly 
as there is a risk of scratching the delicate 
surface, or of depositing particles of dirt on it. 
10 As mentioned at the beginning of this 
Section, the bearing shells should be renewed 
as a matter of course during engine overhaul. 
To do otherwise is false economy. 
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А Recess in bearing 
saddle 


Selection - 
main and big-end bearings 


11 Main and big-end bearings for the engines 
described in this Chapter are available in 
standard sizes and a range of undersizes 
to suit reground crankshafts. Refer to the 
Specifications for details. 

12 The running clearances will need to be 
checked when the crankshaft is refitted with 
its new bearings (see Section 13). 


12 Engine overhaul – 
reassembly sequence 


1 Before reassembly begins, ensure that all 
new parts have been obtained, and that all 
necessary tools are available. Read through 
the entire procedure to familiarise yourself 
with the work involved, and to ensure that all 
items necessary for reassembly of the engine 
are at hand. In addition to all normal tools and 
materials, thread-locking compound will be 
needed. A suitable tube of silicone sealant 
will also be required for the joint faces that are 
without gaskets. It is recommended that the 
manufacturer's own products are used, which 
are specially formulated for this purpose; the 
relevant product names are quoted in the text 
of each Section where they are required. 
2 In order to save time and avoid problems, 
engine reassembly should ideally be carried 
out in the following order: 
a) Crankshaft (see Section 13). 
b) Piston/connecting rod assemblies (see 
Section 15). 
с) Oil pump (Chapter 2A, Section 16 or 
Chapter 2B, Section 17). 
d) Sump (Chapter 2A, Section 15 or 
Chapter 2B, Section 16). 
е) Flywheel/driveplate (Chapter 2A, Section 13 
or Chapter 2B, Section 14). 
f) Oylinder head (Chapter 2A, Section 11 or 
Chapter 2B, Section 12). 


B Lug on bearing shell 
C Oil hole 


9) Timing belt, sprockets and tensioner 
(Chapter 2A, Sections 4 and 5 or 
Chapter 2B, Sections 4, 5 and 7). 

h) Exhaust manifold (Chapter 4A, Section 16). 

i) Inlet manifold (Chapter 4A, Section 15). 

j) Engine external components and 
ancillaries. 

k) Auxiliary drivebelts, pulleys and 
tensioners. 

3 At this stage, all engine components should 
be absolutely clean and dry, with all faults 
repaired. The components should be laid out 
(or in individual containers) on a completely 
clean work surface. 
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13 Crankshaft - 
refitting and 
running clearance check 


/ 
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1 Crankshaft refitting is the first stage of 
engine reassembly following overhaul. At 
this point, it is assumed that the crankshaft, 
cylinder block/crankcase and bearings have 
been cleaned, inspected and reconditioned or 
renewed. Where removed, the oil jets must be 
refitted at this stage and their mounting bolts 
tightened securely. 

2 Place the cylinder block on a clean, level 


journal, in line with the crankshaft axis 


13.4 Fitting the crankshaft thrustwashers 


worksurface, with the crankcase facing 
upwards. Wipe out the inner surfaces of the 
main bearing caps and crankcase with a clean 
cloth — they must be kept spotlessly clean. 

3 Clean the rear surface of the new bearing 
shells with a cloth and lay them on the bearing 
saddles in the crankcase. Ensure that the 
orientation lugs on the shells engage with 
the recesses in the saddles, and that the oil 
holes are correctly aligned (see illustration). 
Do not hammer or otherwise force the bearing 
shells into place. It is critically important that 
the surfaces of the bearings are kept free from 
damage and contamination. 

4 Fit the thrustwashers either side of the No 3 
bearing saddle (4-cylinder engines) or No 4 
bearing saddle (5-cylinder engines). Use a 
small quantity of grease to hold them in place. 
Ensure that they are seated correctly in the 
machined recesses, with the oil grooves facing 
outwards (see illustration). 

5 Give the newly-fitted main bearing shells 
and the crankshaft journals a final clean 
with a cloth. Check that the oil holes in the 
crankshaft are free from dirt, as any left here 
will become embedded in the new bearings 
when the engine is first started. 

6 Carefully lay the crankshaft in the 
crankcase, taking care not to dislodge the 
bearing shells. 


Running clearance check 


7 When the crankshaft and bearings are 
refitted, a clearance must exist between them 
to allow lubricant to circulate. This clearance 
is impossible to check using feeler blades, so 
Plastigauge is used. This is a thin strip of soft 
plastic that is crushed between the bearing 
shells and journals when the bearing caps 
are tightened up. The change in its width then 
indicates the size of the clearance gap. 

8 Cut off pieces of Plastigauge, just shorter 
than the length of the crankshaft journal. Lay a 
piece on each journal, in line with its axis (see 
illustration). 
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9 Wipe off the rear surfaces of the new lower 
^alf main bearing shells and fit them to the 
main bearing caps, ensuring the locating lugs 
engage correctly (see illustration). 

10 Wipe the front surfaces of the bearing 
shells and, if available, give them a light 
coating of silicone release agent - this will 
prevent the Plastigauge from sticking to the 
shell. Fit the caps in their correct locations on 
те bearing saddles, using the manufacturer's 
markings as a guide. Ensure that they are 
correctly orientated — the caps should be 
‘itted such that the recesses for the bearing 
shell locating lugs are on the same side as 
those in the bearing saddle. 

11 Working from the centre bearing cap, 
tighten the bolts one half turn at a time until 
they are all correctly tightened to their specified 
torque. Do not let the crankshaft turn at all 
whilst the Plastigauge is in place. Progressively 
unbolt the bearing caps and remove them, 
taking care not to dislodge the Plastigauge. 

12 The width of the crushed Plastigauge can 
now be measured, using the scale provided 
(see illustration). Use the correct scale, 
as both imperial and metric are printed. 
This measurement indicates the running 
clearance — compare it with that listed in the 
Specifications. If the clearance is outside 
the tolerance, it may be due to dirt or debris 
trapped under the bearing surface; try cleaning 
them again and repeat the clearance check. If 
the results are still unacceptable, re-check the 
journal diameters and the bearing sizes. If the 
Plastigauge is thicker at one end, the journals 
may be tapered, and will require regrinding. 
13 When you are satisfied that the clearances 
are correct, carefully remove the remains of the 
Plastigauge from the journals and bearings faces. 
Use a soft, plastic or wooden scraper as anything 
metallic is likely to damage the surfaces. 


Crankshaft - final refitting 


14 Lift the crankshaft out of the crankcase. 
Wipe off the surfaces of the bearings in the 
crankcase and the bearing caps. 

15 Liberally coat the bearing shells in the 
crankcase with clean engine oil (see illustration). 
16 Lower the crankshaft into position so that 
No 1 cylinder crankpin is at BDC, ready for 
fitting No 1 piston. 

17 Lubricate the lower bearing shells in the 


13.9 Fit the new lower half main bearing 
shells to the main bearing caps 


main bearing caps with clean engine oil, then 
fit the thrustwashers to each side of bearing 
cap No 3 or No 4 (as applicable), noting that 
the lugs protruding from the washers engage 
the recesses in the side of the bearing cap 
(see illustrations). Make sure that the locating 
lugs on the shells are still engaged with the 
corresponding recesses in the caps. 

18 Fit the main bearing caps in the correct 
order and orientation - No 1 bearing cap must 
be at the timing belt end of the engine and the 
bearing shell locating recesses in the bearing 
saddles and caps must be adjacent to each 
other (see illustrations). Insert the bearing 
cap bolts and hand tighten them only. 

19 Working from the centre bearing cap 
outwards, tighten the retaining bolts to their 
specified torque. 

20 Check that the crankshaft rotates freely by 
turning it manually. If resistance is felt, re-check 
the running clearances, as described above. 


13.15 Lubricate the upper bearing shells... 


13.17b ...then fit the thrustwashers each 
side of the bearing cap 


13.18a Fitting No 4 main bearing cap on a 
5-cylinder engine 


13.12 Measure the width of the crushed 
Plastigauge using the scale provided 


21 Carry out a check of the crankshaft 
endfloat as described at the beginning 
of Section 8. If the thrust surfaces of the 
crankshaft have been checked and new thrust 
bearings have been fitted, then the endfloat 
should be within specification. 

22 Refit the pistons and connecting rods or 
reconnect them to the crankshaft as described 
in Section 15. 

23 With reference to Chapter 2A or 2B as 
applicable, carry out the following: 

a) Refit the crankshaft rear oil seal housing, 
together with a new oil seal. 

b) On 4-cylinder engines, refit the front oil 
seal and housing, together with a new oil 
seal. 

c) Refit the oil pump and pick-up tube, baffle 
plate and sump. 

d) Refit the flywheel and clutch or driveplate 
(as applicable). 

e) Refit the crankshaft sprocket and timing belt. 


..and lower bearing shells with 
clean engine oil... 


13.17a 


13.18b Fitting No1 main bearing сар 
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14.5 Checking a piston ring end gap using 
a feeler blade 


14 Pistons and piston rings- х, 
assembly Ac 
ES 


1 At this point it is assumed that the pistons 
have been correctly assembled to their 
respective connecting rods and that the 
piston ring-to-groove clearances have been 
checked. If not, refer to the end of Section 7. 
2 Before the rings can be fitted to the pistons, 
the end gaps must be checked with the rings 
fitted into the cylinder bores. 

3 Lay out the piston assemblies and the new 
ring sets on a clean work surface so that the 
components are kept together in their groups 
during and after end gap checking. Place the 
crankcase on the work surface on its side, 
allowing access to the top and bottom of the 
bores. 

4 Take the No 1 piston top ring and insert it 
into the top of the bore. Using the No 1 piston, 
push the ring close to the bottom of the 
bore, at the lowest point of the piston travel. 
Ensure that it is perfectly square in the bore by 
pushing firmly against the piston crown. 

5 Use a set of feeler blades to measure the 
gap between the ends of the piston ring. The 
correct blade will just pass through the gap 
with a minimal amount of resistance (see 
illustration). Compare this measurement with 
that listed in Specifications. Check that you 
have the correct ring before deciding that a 
gap is incorrect. Repeat the operation for the 
remaining rings. 
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14.7 Piston ring TOP marking 


6 If new rings are being fitted, it is unlikely 
that the end gaps will be too small. If a 
measurement is found to be undersize, it 
must be corrected or there is the risk that 
the ends of the ring may contact each other 
during operation, possibly resulting in engine 
damage. This is achieved by gradually 
filing down the ends of the ring, using a file 
clamped in a vice. Fit the ring over the file 
such that both its ends contact opposite 
faces of the file. Move the ring along the file, 
removing small amounts of material at a time. 
Take great care as the rings are brittle and 
form sharp edges if they fracture. Remember 
to keep the rings and piston assemblies in 
the correct order. 

7 When all the piston ring end gaps have 
been verified, they can be fitted to the pistons. 
Work from the lowest ring groove (oil control 
ring) upwards. Note that the oil control 
ring comprises two side rails separated 
by a expander ring. Note also that the two 
compression rings are different in cross- 
section, and so must be fitted in the correct 
groove and the right way up, using a piston 
ring fitting tool. Both of the compression rings 
have marks stamped on one side to indicate 
the top facing surface. Ensure that these 
marks face up when the rings are fitted (see 
illustration). 

8 Distribute the end gaps around the piston, 
spaced at 120° intervals to the each other. 
Note: /f the piston ring manufacturer supplies 
specific fitting instructions with the rings, 
follow these exclusively. 


15 Piston/connecting rod A 
assemblies - refitting and 
big-end bearing clearance check 


Big-end running clearance 
check 


Note: At this point, it is assumed that the 
crankshaft has been fitted to the engine, as 
described in Section 13. 

1 As with the main bearings, a running 
clearance must exist between the big-end 
crankpin and its bearing shells to allow oil to 
circulate. There are two methods of checking 
the size of the running clearance, as described 
in the following paragraphs. 

2 Place the cylinder block on a clean, level 
worksurface, with the crankcase facing 
upwards. Position the crankshaft such that 
crankpin No 1 is at BDC. 

З The first method is the least accurate and 
involves fitting the big-end bearing caps to the 
connecting rods away from the crankshaft, but 
with the bearing shells in place. Note: Correct 
orientation of the bearing caps is critical; 
refer to the notes in Section 7. The internal 
diameter formed by the assembled big-end is 
then measured using internal vernier callipers. 
The diameter of the respective crankpin is 
then subtracted from this measurement and 
the result is the running clearance. 


4 The second method of carrying out this 
check involves the use of Plastigauge, in the 
same manner as the main bearing running 
clearance check (see Section 13) and is much 
more accurate than the previous method. 
Clean all crankpins with a cloth. With crankpin 
No 1 at BDC initially, place a strand of 
Plastigauge on the crankpin journal. 

5 Fit the upper big-end bearing shell to the 
connecting rod, ensuring that the locating 
lug and recess engage correctly. Temporarily 
refit the piston/connecting rod assembly to 
the crankshaft, then refit the big-end bearing 
caps, using the manufacturer’s markings to 
ensure that they are fitted the correct way 
around. 

6 Tighten the bearing cap bolts to the 
Stage 1 torque. Take care not to disturb the 
Plastigauge or rotate the connecting rod 
during the tightening process. 

7 Dismantle the assembly without rotating the 
connecting rod. Use the scale printed on the 
Plastigauge envelope to determine the big-end 
bearing running clearance and compare it with 
the figures listed in Specifications. 

8 If the clearance is significantly different 
from that expected, the bearing shells may 
be the wrong size (or excessively worn, if the 
original shells are being re-used). Make sure 
that no dirt or oil was trapped between the 
bearing shells and the cap or connecting rod 
when the clearance was measured. Re-check 
the diameter of the crankpin. Note that if the 
Plastigauge was wider at one end than at the 
other, the crankpin may be tapered. When the 
problem is identified, fit new bearing shells 
or have the crankpins reground to a listed 
undersize, as appropriate. 

9 Upon completion, carefully scrape away 
all traces of the Plastigauge material from the 
crankshaft and bearing shells. Use a plastic or 
wooden scraper, which will be soft enough to 
prevent scoring of the bearing surfaces. 


Piston and connecting rod 
assemblies - final refitting 


10 Note that the following procedure assumes 
that the crankshaft main bearing caps are in 
place (see Section 13). 

11 Ensure that the bearing shells are correctly 
fitted, as described at the beginning of this 
Section. If new shells are being fitted, ensure 
that all traces of the protective grease are 
cleaned off using paraffin. Wipe dry the shells 
and connecting rods with a lint-free cloth. 

12 Lubricate the cylinder bores, the pistons. 
piston rings and upper bearing shells with 
clean engine oil (see illustrations). Lay out 
each piston/connecting rod assembly in order 
on a worksurface. 

13 Start with piston/connecting rod assembly 
No 1. Make sure that the piston rings are stil 
spaced as described in Section 14, then 
clamp them in position with a piston ring 
compressor. 

14 Insert the piston/connecting rod assembly 
into the top of cylinder No 1. Lower the big-enc 
in first, guiding it to protect the cylinder bores 


Where oil jets are located at the bottoms of 
the bores, take particular care not to break 
them off when guiding the connecting rods 
onto the crankpins. 

15 Ensure that the orientation of the piston in its 
cylinder is correct — the piston crown, connecting 
rods and big-end bearing caps have markings, 
which must point towards the timing belt end 
of the engine when the piston is installed in the 
bore - refer to Section 7 for details. 

16 Using a block of wood or hammer handle 
against the piston crown, tap the assembly 
into the cylinder until the piston crown is flush 
with the top of the cylinder (see illustration). 
17 Ensure that the bearing shell is still correctly 
installed. Liberally lubricate the crankpin and 
both bearing shells with clean engine oil. Taking 
care not to mark the cylinder bores, tap the 
piston/connecting rod assembly down the bore 
and onto the crankpin. Fit the big-end bearing 
cap, tightening its retaining bolts finger-tight at 
first (see illustration). Note that the orientation 
of the bearing cap with respect to the 
connecting rod must be correct when the two 
components are reassembled. The connecting 
rod and its corresponding bearing cap both 
have recesses machined into them, close to 
their mating surfaces - these recesses must 
both face in the same direction as the arrow 
on the piston crown (ie towards the timing belt 
end of the engine) when correctly installed. 

18 Оп engines with the combustion chamber 
in the piston, the piston crowns are specially 
shaped to improve the engine’s combustion 
characteristics. Because of this, pistons 1 and 
2 are different to the remaining pistons. When 
correctly fitted, the larger inlet valve chambers 
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15.12b ...and big-end upper bearing shells 
with clean engine oil 
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15.16 Using a hammer handle to tap the 
piston into its bore 
on pistons 1 and 2 must face the flywheel 
end of the engine, and the larger inlet valve 
chambers on the remaining pistons must face 
the timing belt end of the engine. New pistons 
have number markings on their crowns to 
indicate their type — 1/2 denotes piston 1 or 2, 


А Dowel 


B Locating hole 


3/4 indicates piston 3 or 4, and 3/4/5 indicated 
pistons 3, 4 or 5 (see illustration). 

19 Tighten the retaining bolts to the specified 
Stage 1 torque (see illustration). 

20 Angle-tighten the retaining bolts to the 
specified Stage 2 angle (see illustration). 


15.19 Tighten the big-end bearing cap 
bolts to the Stage 1 torque setting... 
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15.18 Piston orientation and fitting order (4-cylinder shown) 


15.20 ...then angle-tighten them to the 
Stage 2 setting 
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15.24 Measuring the piston projection with 
a dial gauge 

21 Refit the remaining three piston/ 
connecting rod assemblies in the same way. 
22 Rotate the crankshaft by hand. Check that 
it turns freely; some stiffness is to be expected 
if new parts have been fitted, but there should 
be no binding or tight spots. 


Checking piston projection 


23 If new pistons are fitted or if a new short 
engine is installed, the projection of the piston 
crowns above the cylinder head at TDC must 
be measured, to determine the type of head 
gasket that should be fitted. 

24 Turn the cylinder block over (so that the 
crankcase is facing downwards) and rest it on 
a stand or wooden blocks. Anchor a DTI gauge 
to the cylinder block, and zero it on the head 
gasket mating surface. Rest the gauge probe 
on No 1 piston crown and turn the crankshaft 
slowly by hand so that the piston reaches 
TDC. Measure and record the maximum 
projection at TDC (see illustration). 


Engine removal and overhaul procedures 


25 Repeat the measurement for the remaining 
pistons and record. 

26 If the measurements differ from piston 
to piston, take the highest figure and use 
this to determine the head gasket type that 
must be used - refer to the Specifications 
for details. 

27 Note that if the original pistons have been 
refitted, then a new head gasket of the same 
type as the original item must be fitted. 

28 On 4-cylinder engines, refit the cylinder 
head, sump, baffle plate and oil pump as 
described in Chapter 2A. 

29 On 5-oylinder engines, refit the cylinder 
head, sump and oil pump pickup as described 
in Chapter 2B. 


16 Engine - 
initial start-up after 
overhaul and reassembly 


1 Refit the remainder of the engine 
components in the order listed in Section 12 
of this Chapter, referring to Parts A and B 
where necessary. Refit the engine to the 
vehicle as described in Section 4 of this 
Chapter. Double-check the engine oil and 
coolant levels and make a final check that 
everything has been reconnected. Make sure 
that there are no tools or rags left in the engine 
compartment. 

2 Disconnect the stop solenoid and fuel 
metering control wiring at the fuel injection 
pump. 

3 Turn the engine using the starter motor until 
the oil pressure warning lamp goes out. 


4 If the lamp fails to extinguish after several 
seconds of cranking, check the engine oil 
level and oil filter security. Assuming these 
are correct, check the security of the oil 
pressure switch cabling - do not progress 
any further until you are satisfied that oil is 
being pumped around the engine at sufficient 
pressure. 

5 Reconnect the stop solenoid and fuel 
metering control wiring. 

6 Start the engine, but be aware that as fuel 
system components have been disturbed, 
the cranking time may be a little longer than 
usual. 

7 While the engine is idling, check for fuel, 
water and oil leaks. Don't be alarmed if there 
are some odd smells and the occasional 
plume of smoke as components heat up and 
burn off oil deposits. 

8 Assuming all is well, keep the engine idling 
until hot water is felt circulating through the 
top hose. 

9 After a few minutes, recheck the oil and 
coolant levels, and top-up as necessary. 

10 On all engines described in this Chapter, 
there is no need to re-tighten the cylinder head 
bolts once the engine has been run following 
reassembly. 

11 If new pistons, rings or crankshaft 
bearings have been fitted, the engine must 
be treated as new, and run-in for the first 
600 miles (1000 km). Do not operate the 
engine at full-throttle, or allow it to labour at 
low engine speeds in any gear. It is 
recommended that the engine oil and filter 
are changed at the end of this period. 
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Chapter 3 
Cooling, heating and ventilation systems 


Contents Section number Section number 
Air conditioning system - general information and precautions .... 11 General information and ргесашїїоп5......................... 1 
Air conditioning system components - removal and refitting ...... 12  Heater/ventilation components - removal and refitting........... 10 
Coolant pump - removal and геННіп0........................ 8 Heating and ventilation system - general information............ 9 
Cooling system electrical switches and sensors - removal and Radiator - moving to the service роѕійоп ..................... 3 

ТӨЛЕ ое а ite peor ies aap p UTE Gans жэй ДИР 7 Radiator - removal, inspection and геййіпо. ................... 4 
Cooling system hoses - disconnection and renewal............. 2 Thermostat - removal, testing and геййіпо .................... 5 
Electric cooling fans - removal and refitting ................... 6 


Degrees of difficulty 


[жу suitable for EN Fairly easy, suitable SS Fairly difficult, Difficult, suitable Very difficult, 
S 


/% 


novice with little SS | for beginner with X suitable for competent N for experienced DIY X | suitable for expert W 
experience EN some experience “| DIY mechanic ж ў ў 


тесһапіс DIY or professional 


Specifications 


General 


Maximum System pressure: oa 5.0205 ous im nicole to EM Lure grate 1.3 to 1.5 bar 
Thermostat 
ТӨГӨТ ODOM s 5а сы CGE ay hn MES C8 ҒФҰЗАДАРЯЯ еар 87°C 
FOI ODOM: riy stan a's ЧТ РУ ҮҮНҮН ТИ RA YER ERR a СҰ АР 102°C 
КШИПЛЫНТМЕМӘШІ L3. кзз! Xo pos VEA “жекеле ғы er e e 7 mm 
Electric cooling fans 
Cooling fans cut in: 
Stage 1 speed: 
SWHCHES OR. ss быу» Аа ws moda E Аб Уран а орыста» 84 to 89°С 
SWItehes Of 4c elses v ыле 2 СУТУНУН Va ede I 76to 83°С 
Stage 2 speed: 
SWIECROS ОЙЛ қалары тус ҰАК ЛШ енн А гате a 90 to 95°С 
Switches. Off о; оАо райе rau A caine UR 82 to 89°С 
Torque wrench settings Nm Ibf ft 
Alternator/power steering pump бгаскеї. ....................... 20 15 
25 18 


Cooling fan thermostatic вмйсһ............................... 
Coolant pump: 
4-cylinder engines: 
Fump=to-housing bolts. «42.2 mr ора Ta ak n 10 7 
Pulley bolt с „ев ose қа oes ea там бета eet 20 1Б, 
5-cylinder engines: 
Retaining Бойе ore oc yess Sin юли жы Ыы un онр аб 20 15 
Thermostat housing bola; ааа аи аена oe 10 7 
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3.4 Undo the radiator upper crossmember 
retaining bolt on each side 


1 General information 
and precautions 


General information 


The cooling system is of pressurised type, 
comprising a coolant pump, an aluminium 
crossflow radiator, two electric cooling fans, 
a thermostat, heater matrix, and all associated 
hoses and switches. On 4-cylinder engines 
the coolant pump is driven by the auxiliary 
drivebelt whereas on 5-cylinder engines the 
coolant pump is driven by the timing belt. Also, 
on 5-cylinder engines, an additional electrically 
operated coolant pump is incorporated in 
the coolant circuit. The system functions as 
follows. 

When the engine is cold, the coolant in the 
engine is pumped around the cylinder block 
and head passages, and through the oil cooler. 
After cooling the cylinder bores, combustion 
surfaces and valve seats, the coolant passes 
through the heater, and is returned via the 
cylinder block to the coolant pump. The 
thermostat is initially closed, preventing the 
cold coolant from the radiator entering the 
engine. 

When the coolant in the engine reaches a 
predetermined temperature, the thermostat 
opens. The cold coolant from the radiator 
is then allowed to enter the engine through 
the bottom hose and the hot coolant from 
the engine flows through the top hose to the 
radiator. As the coolant circulates through the 


3.5 Pivot the upper crossmember and the 
radiator forwards and downwards away 
from the engine 


radiator, it is cooled by the inrush of air when 
the vehicle is in forward motion. The airflow 
is supplemented by the action of the cooling 
fans when necessary. Upon reaching the 
bottom of the radiator, the coolant has now 
cooled, and the cycle is repeated. 

The operation of the cooling fans is 
controlled by a thermostatic switch. At a 
predetermined coolant temperature, the 
switch/sensor actuates the fans. 

An expansion tank is fitted to the centre 
of the engine compartment to accommodate 
expansion of the coolant when hot. 


Precautions 

Warning: Do not attempt to remove 
A the expansion tank filler cap, or 

to disturb any part of the cooling 
system, while the engine is hot, as there 
is a high risk of scalding. If the expansion 
tank filler cap must be removed before 
the engine and radiator have fully cooled 
(even though this is not recommended), 
the pressure in the cooling system must 
first be relieved. Cover the cap with a thick 
layer of cloth to avoid scalding, and slowly 
unscrew the filler cap until a hissing sound 
is heard. When the hissing has stopped, 
indicating that the pressure has reduced, 
slowly unscrew the filler cap until it can 
be removed; if more hissing sounds are 
heard, wait until they have stopped before 
unscrewing the cap completely. At all 
times, keep well away from the filler cap 
opening, and protect your hands. 


Warning: Do not allow antifreeze 
A to come into contact with your 

skin, or with the painted surfaces 
of the vehicle. Rinse off spills immediately, 
with plenty of water. Never leave antifreeze 
lying around in an open container, or in a 
puddle in the driveway or on the garage 


floor. Children and pets are attracted by its 
sweet smell, but antifreeze can be fatal if 


ingested. 

A electric cooling fans may start 
rotating even if the engine is not 

running. Be careful to keep your hands, 

hair, and any loose clothing well clear when 

working in the engine compartment. 


1 Warning: Refer to Section 11 for 


precautions to be observed when 
working on models equipped with 
2 Cooling system hoses - 
disconnection and renewal 


Warning: If the engine is hot, the 


air conditioning. 
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Note: Refer to the warnings given in Section 1 
of this Chapter before proceeding. Hoses 
should only be disconnected once the engine 
has cooled sufficiently to avoid scalding. 

1 If the checks described in Chapter 1, 
Section 9 reveal a faulty hose, it must be 
renewed as follows. 


2 First drain the cooling system (see Chapter 1, 
Section 23). If the coolant is not due for renewal, 
it may be re-used, providing it is collected in a 
clean container. 

3 Before disconnecting a hose, first note 
its routing in the engine compartment, and 
whether it is secured by any additional 
retaining clips or cable ties. Use a pair of 
pliers to release the clamp-type clips, or a 
screwdriver to slacken the screw-type clips, 
then move the clips along the hose, clear of 
the relevant inlet/outlet union. Carefully work 
the hose free. 

4 Note that the radiator inlet and outlet 
unions are fragile; do not use excessive force 
when attempting to remove the hoses. If a 
hose proves to be difficult to remove, try to 
release it by rotating the hose ends before 
attempting to free it. It may be beneficial to 
spray an penetrating aerosol lubricant (WD-40 
or equivalent) onto the end of the hose to aid 
its release. 

5 When fitting a hose, first slide the clips 
onto the hose, then work the hose into 
position. On some hose connections 
alignment marks are provided on the hose 
and union; if marks are present, ensure they 
are correctly aligned. 

6 Ensure the hose is correctly routed, then 
slide each clip back along the hose until it 
passes over the flared end of the relevant 
inlet/outlet, before tightening the clip securely. 
7 Refill the cooling system as described in 
Chapter 1, Section 23. 

8 Check thoroughly for leaks as soon as 
possible after disturbing any part of the 
cooling system. 


3 Radiator- AS 
moving to the service position >> 
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1 The construction of the radiator is such 
that it can be pivoted forward on its mounting 
brackets to what is described as the 'service 
position'. This provides considerably more 
working room at the front of the engine and 
it is not necessary to disconnect any coolant 
hoses to do this. 

2 On engines with an intercooler mounted 
over the top of the camshaft cover, remove 
the intercooler as described in Chapter 4A, 
Section 14. 

3 Remove the radiator grille as described in 
Chapter 11, Section 25. 

4 Undo the radiator upper crossmember 
retaining bolt on each side (see illustration). 
Note that on pre-July 1994 models there are 
two upper crossmember retaining bolts on 
each side. 

5 Lift the upper crossmember, then pivot 
the crossmember and the radiator forwards 
and downwards away from the engine (see 
illustration). 

6 Reverse this procedure to return the radiator 
to its normal position. 
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4.Та Release the retaining clips and 
disconnect the top... 


4.8b ...and right-hand side of the fluid 


cooler 
4 Radiator- N 
removal, inspection x 
and refitting ж 


Note: /f leakage is the reason for removing 
the radiator, bear in mind that minor leaks can 
often be cured using a radiator sealant with 
the radiator in situ. 


Removal 


1 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

2 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
3 Remove the engine undertray as described 
in Chapter 11, Section 25. 


Келе Є. `9 \ CEN 
4.9 Disconnect the wiring connector from 
the cooling fan thermostatic switch 


4.7b ...and bottom coolant hoses from the 
radiator 


RN = 225 7 
4.8с Cap or plug the hoses and cooler 
unions to prevent dirt ingress... 


4 Drain the cooling system as described in 
Chapter 1, Section 23. 

5 Move the radiator to the service position as 
described in Section 3. 

6 On models equipped with air conditioning, 
remove the refrigerant pipe retaining clamp, 
then undo the retaining bolt on each side of 
the condenser. kift the condenser out of its 
mounting bracket and position it to one side. 
Do not disconnect the refrigerant pipes 

7 Release the retaining clips and disconnect 
the top and bottom coolant hoses from the 
radiator (see illustrations). 

8 On models with power steering, suitably 
clamp the fluid hoses at each end of the 
power steering fluid cooler in front of the 
radiator. Extract the retaining clips and 
disconnect the two hoses from the cooler. 


ЖА ғ 
4.10 Disconnect the cooling fan wiring at 
the connectors on the fan shroud 


ї. 1 


4.8a Disconnect the power steering fluid 
hose at the left-hand side... 
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4.8d ...then pull the left-hand hose out 
through the hole in the fan shroud 
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Cap or plug the hoses and cooler unions to 
prevent dirt ingress. Pull the left-hand hose 
out through the hole in the fan shroud (see 
illustrations). 

9 Disconnect the wiring connector from the 
thermostatic switch on the right-hand side of 
the radiator (see illustration). 

10 Disconnect the electric cooling fan wiring 
at the connectors on the fan shroud (see 
illustration). Release the wiring harness from 
the cable tie on the fan shroud. 

11 Using a hammer and pin punch, tap out 
the centre pins from the spreader clips on 
each side of the radiator (see illustration). 
Remove the spreader clips from the radiator 
mounting brackets. 

12 Lift the radiator and cooling fan assembly 
from its location (see illustration). 


4.11 Tap out the centre pins from the 
spreader clips on each side of the 
radiator 
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4.12 Lift the radiator and cooling fan 
assembly from its location 


13 Disengage the radiator upper 
crossmember from the radiator upper 
mounting rubbers on each side and lift away 
the upper crossmember. 

14 If necessary, undo the retaining screws 
and remove the fan shroud from the radiator. 


Inspection 


15 If the radiator has been removed due 
to suspected blockage, reverse-flush it as 
described in Chapter 1, Section 23. Clean dirt 
and debris from the radiator fins, using an air 
line (in which case, wear eye protection) or a 
soft brush. Be careful, as the fins are sharp, 
and easily damaged. 

16 If necessary, a radiator specialist can 
perform a flow test on the radiator, to establish 
whether an internal blockage exists. 

17 A leaking radiator must be referred to a 


5.9 Undo the two retaining bolts and 
remove the thermostat cover - 
4-cylinder engines 


be wll? У 


5.12 Unscrew the two retaining bolts and 
remove the thermostat housing cover - 
5-cylinder engines 


specialist for permanent repair. Do not attempt 
to weld or solder a leaking radiator, as damage 
to the plastic components may result. 

18 If the radiator is to be sent for repair or 
renewed, remove the cooling fan thermostatic 
switch all remaining attachments. 

19 Inspect the condition of the radiator 
mounting rubbers, and renew them if 
necessary. 

Refitting 

20 Refitting is a reversal of removal, bearing 
in mind the following points. 

a) Make sure all coolant hoses are correctly 
reconnected and securely retained by 
their clips. 

b) Refill the cooling system as described in 
Chapter 1, Section 23. 

c) On models equipped with power steering, 
check and if necessary top-up the power 
steering fluid level as described in ‘Weekly 
checks’. 


5 Thermostat - 
removal, testing and refitting 


AMET 


Removal 


1 On 4-cylinder engines, the thermostat is 
fitted to the base of coolant pump housing. On 
5-cylinder engines the thermostat is fitted in 
the cylinder block, directly behind the coolant 


pump. М 


5.10 Recover the sealing ring, then 
withdraw the thermostat from its housing, 
noting its orientation - 4-cylinder engines 


5.13a Remove the thermostat... 


2 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

3 Firmly apply the handbrake, then jack 
up the front of the vehicle and support it 
securely on axle stands (see Jacking and 
vehicle support). 

4 Remove the engine undertray as described 
in Chapter 11, Section 25. 

5 Drain the cooling system as described in 
Chapter 1, Section 23. 

6 Move the radiator to the service position as 
described in Section 3. 

7 If necessary, to improve access, unbolt 
the power steering pump from its bracket 
as described in Chapter 10, Section 26 and 
position it clear of the thermostat cover. There 
is no need to disconnect the hydraulic pipes/ 
hoses from the pump. 

4-cylinder engines 

8 Release retaining clip and disconnect the 
coolant hose from the thermostat cover. 

9 Unscrew the two retaining bolts and remove 
the thermostat cover from the coolant pump 
housing (see illustration). 

10 Recover the sealing ring and withdraw 
the thermostat. Discard the sealing ring; 
a new one must be used on refitting (see 
illustration). 

5-cylinder engines 

11 Release the retaining clip and 
disconnect the coolant hose from the 
thermostat cover. 

12 Unscrew the two retaining bolts and 
remove the thermostat housing cover from the 
engine (see illustration). 

13 Remove the thermostat and sealing ring 
from the housing cover (see illustrations). 
Discard the sealing ring; a new one must be 
used on refitting. 


Testing 


14 A rough test of the thermostat may be 
made by suspending it with a piece of string 
in a container full of water. Heat the water 
to bring it to the boil — the thermostat must 
open by the time the water boils. If not, 
renew it. 

15 If a thermometer is available, the precise 
opening temperature of the thermostat may 


5.13b ...and sealing ring from the housing 
cover - 5-cylinder engines 
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те determined; compare with the figures given 
т the Specifications (see illustration). The 
Spening temperature should also be marked 
on the thermostat. 

16 A thermostat which fails to close as the 
water cools must also be renewed. 


Refitting 


17 Refitting is a reversal of removal, bearing 
т mind the following points. 

а) Make sure the coolant hose is correctly 
reconnected and securely retained by its 
clip. 

5) Where removed, refit the power steering 
pump as described in Chapter 10, 

Section 26. 

c) Refill the cooling system as described in 

Chapter 1, Section 23. 


6 Electric cooling fans - 
removal and refitting 
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Removal 


1 Disconnect the battery negative terminal 
irefer to Disconnecting the battery). 

2 Move the radiator to the service position as 
described in Section 3. 

3 Disconnect the cooling fan wiring at 
the connector on the fan shroud (see 
illustration 4.10). 

4 Unclip the plastic cover over the fan motor 
wiring on the fan shroud (see illustration). 

5 Release the fan wiring connector from 
the retaining clip on the fan shroud (see 
illustration). 

6 Undo the three retaining bolts and remove 
the relevant fan and mounting bracket from 
the fan shroud (see illustration). 

7 Undo the three bolts and remove the 
fan motor from the mounting bracket (see 
illustration). 

8 If required, undo the retaining nut and 
remove the fan from the motor spindle (see 
illustration). 


Refitting 


9 Refitting is a reversal of removal 


6.6 Undo the three bolts and remove the 


relevant fan and mounting bracket from 
the shroud 


5.15 Method of checking thermostat 
opening temperature 


7 Cooling system electrical 
switches and sensors - 
removal and refitting 


Electric cooling fan 
thermostatic switch 


Removal 


1 The switch is located in the right-hand side 
of the radiator. The engine and radiator should 
be cold before removing the switch. 

2 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

3 Drain the cooling system to just below the 
level of the switch as described in Chapter 1, 
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6.4 Unclip the plastic cover over the fan 
motor wiring on the fan shroud 


6.7 Undo the three bolts (arrowed) and 
remove the fan motor from the mounting 
bracket 


: Section 23. Alternatively, have ready a suitable 


bung to plug the switch aperture in the radiator 
when the switch is removed. If this method 
is used, take great care not to damage the 
radiator, and do not use anything which will 
allow foreign matter to enter the radiator. 

4 Disconnect the wiring connector from the 
switch (see illustration 4.9). 

5 Carefully unscrew the switch from the 
radiator, and recover the sealing washer 
(where fitted). If the system has not been 
drained, plug the switch aperture to prevent 
further coolant loss. 

Refitting 

6 If the switch was originally fitted using a 
sealing ring, use a new sealing ring on refitting. 
Where no sealing ring was fitted, clean the 
switch threads thoroughly and coat them with 
fresh sealing compound. 

7 Tighten the switch to the specified torque 
and reconnect the wiring connector. 

8 Refill the cooling system as described in 
Chapter 1, Section 23 or top-up as described 
in Weekly checks. 

9 On completion, start the engine and run it 
until it reaches normal operating temperature. 
Continue to run the engine, and check that the 
cooling fan cuts in and out correctly. 


Coolant temperature gauge 
sensor 


Removal 


10 The coolant temperature gauge sensor 
location is as follows. 
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6.5 Release the fan wiring connector from 
the retaining clip on the shroud 


PS 


6.8 Undo the retaining nut (arrowed) and 
remove the fan from the motor spindle 
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a) 1.9 litre engines — fitted to the left-hand 
end of the cylinder head. 

b) 2.4 litre engines — fitted to the coolant 
outlet union on the front facing side of the 
cylinder head. 

с) 2.5 litre engines - fitted to the bottom 
of the coolant outlet union on the front 
facing side of the cylinder head. 

11 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

12 Drain the cooling system to just below 
the level of the switch as described in 
Chapter 1, Section 23. Alternatively, have 
ready a suitable bung to plug the switch 
aperture in the radiator when the switch is 
removed. If this method is used, take great 
care not to damage the radiator, and do not 
use anything which will allow foreign matter 
to enter the radiator. 

13 On all engines, disconnect the wiring 
connector from the sensor and identify 
whether the sensor is a push-fit or a 
screw-fit. 

14 On screw-fit sensors, unscrew the sensor 
from the engine and recover its sealing 
washer. 

15 On push-fit sensors, depress the sensor 
unit and slide out its retaining clip. Withdraw 
the sensor from the engine and recover its 
sealing ring. 


Refitting 


16 On screw-fit sensors, fit a new sealing 
washer then fit the sensor, tightening it 
Securely. 


-% 


8.6a Undo the retaining bolts... 


8.9a Slacken and remove the retaining 
bolts/studs... 


17 On push-fit sensor units, fit a new sealing 
ring then push the sensor fully into its aperture 
and secure it in position with the retaining 
clip. 

18 Reconnect the wiring connector then refill 
the cooling system as described in Chapter 1, 
Section 23 or top-up as described in Weekly 
checks. 


Fuel injection system 
temperature sensor 


Removal and refitting 


19 The fuel injection system temperature 
sensor location is as follows. 

a) 1.9 litre engines - fitted to coolant outlet 
union on the front facing side of the 
cylinder head. 

b) 2.5 litre engines - fitted to the top of the 
coolant outlet union on the front facing 
side of the cylinder head. 

20 Removal and refitting procedures are the 
same as for the coolant temperature gauge 
sensor described in paragraphs 10 to 18 


Preheating system temperature 
sensor - 2.4 litre engines 


Removal and refitting 


21 On 2.4 litre engines the preheating 
system temperature sensor occupies the 
same position as the fuel injection system 
temperature sensor used by 2.5 litre 
engines. 

22 Removal and refitting procedures are 
described in paragraphs 10 to 18 


8.6b ...and remove the pulley from the 
coolant pump - 4-cylinder engines 


8.9b ...then remove the coolant pump/ 
thermostat housing from the block... 


8 Coolant pump - 
removal and refitting 
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Removal 


1 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

2 Remove the engine undertray as described 
in Chapter 11, Section 25. 

3 Drain the cooling system as described 
in Chapter 1, Section 23, then proceed as 
described under the relevant sub-heading. 
4-cylinder engines 

4 Remove the alternator as described in 
Chapter 5, Section 7. 

5 On models equipped with power 
steering, remove the power steering pump 
as described in Chapter 10, Section 26 
noting that there is no need to disconnect 
the hydraulic pipe/hose(s) from the pump. 
Unbolt the pump from its mountings 
and position it clear of the coolant pump 
housing. 

6 Slacken and remove the retaining bolts and 
remove the pulley from the coolant pump (see 
illustrations). 

7 Slacken and remove the nuts securing the 
alternator mounting bracket assembly to the 
side of the cylinder block and remove the 
bracket. 

8 Release the retaining clips and disconnect 
the coolant hoses from the back of the 
coolant pump housing and the thermostat 
housing. 

9 Unscrew the retaining studs/bolts (as 
applicable) securing the coolant pump/ 
thermostat housing to the block and remove 
the housing assembly from the engine. 
Note: On some engines it will be necessary 
to unscrew the bolt(s) that secure the timing 
belt cover to the housing assembly. Recover 
the sealing ring which is fitted between 
the housing and block and discard it; a 
new one should be used on refitting (see 
illustrations). 

10 With the assembly on a bench, unscrew 
the retaining bolts and remove the pump 
from the housing. Discard the gasket, 
a new one must be used on refitting 


8.9c ...and recover its sealing ring - 
4-cylinder engines 


210 Undo the retaining bolts and remove 
the pump and gasket from the housing - 
4-cylinder engines 


see illustration). Note it is not possible 
“2 overhaul the pump. If it is faulty, the unit 
must be renewed. 
5-cylinder engines 
11 Remove the timing belt and camshaft 
sprocket as described in Chapter 2B, 
Section 4 (pre-February 1995 models) or 
Znapter 2B, Section 5 (February 1995 
models onward). 

12 Remove the timing belt idler pulley 
pre-February 1995 models) or timing belt 
tensioner (February 1995 models onward) as 
described in Chapter 2B, Section 7. 

13 Unbolt and remove the timing belt inner 
cover. 

14 Slacken and remove the bolts securing the 
pump to the cylinder block then manoeuvre 
the pump out of position. Recover the sealing 
"ng and discard it; a new one must be used 
on refitting (see illustration). 

Refitting 

4-cylinder engines 

15 Ensure that the pump and housing mating 
surfaces are clean and dry and position a new 
gasket on the housing. 

16 Fit the coolant pump to the housing 
and evenly tighten its retaining bolts to the 
specified torque setting. 

17 Fit the new sealing ring to the housing 
assembly recess and refit the housing to the 
cylinder block. Refit the retaining studs/bolts 
and tighten them securely. 

18 Connect the coolant hoses to the housing 
and securely tighten their retaining clips. 

19 Refit the alternator/power steering 
pump bracket(s) and tighten the retaining 
nut/bolts to the specified torque setting (as 
applicable). 

20 Refit the pulley to the coolant pump and 
tighten its retaining bolts to the specified 
torque setting (this can be done once the 
drivebelt is refitted and tensioned). 

21 On models equipped with power steering, 
refit the power steering pump as described in 
Chapter 10, Section 26. 

22 Refit the alternator as described in 
Chapter 5, Section 7. 

23 Refit the engine undertray as described in 
Chapter 11, Section 25. 


8.14 Undo the retaining bolts and remove 
the coolant pump from the cylinder block - 
5-cylinder engines 


24 Reconnect the battery negative terminal, 
then refill the cooling system as described in 
Chapter 1, Section 23. 

5-cylinder engines 

25 Fit a new sealing ring to the pump and 
locate the pump in the cylinder block (see 
illustration). Refit the pump retaining bolts 
and tighten them to the specified torque. 

26 Refit the timing belt rear cover and tighten 
the retaining bolts securely. 

27 Refit the timing belt idler pulley 
(pre-February 1995 models) or timing belt 
tensioner (February 1995 models onward) as 
described in Chapter 2B, Section 7. 

28 Refit the timing belt and camshaft 
sprocket as described in Chapter 2B, 
Section 4 (pre-February 1995 models) or 
Chapter 2B, Section 5 (February 1995 
models onward). 

29 Refit the engine undertray as described in 
Chapter 11, Section 25. 

30 Reconnect the battery negative terminal, 
then refill the cooling system as described in 
Chapter 1, Section 23. 


9 Heating and 
ventilation system - 
general information 


The heating/ventilation system consists 
of a four-speed blower motor (housed in the 
passenger compartment), face-level vents in 
the centre and at each end of the facia, and 
air ducts to the footwells. 

The control unit is located in the facia, and 
the controls operate flap valves to deflect and 
mix the air flowing through the various parts 
of the heating/ventilation system. The flap 
valves are contained in the air distribution 
housing, which acts as a central distribution 
unit, passing air to the various ducts and 
vents. 

Cold air enters the system through the grille 
at the rear of the engine compartment. On 
some models (depending on specification) a 
pollen filter is fitted to the ventilation inlet to 
filter out dust, soot, pollen and spores from 
the air entering the vehicle. 

The airflow, which can be boosted by the 
blower, then flows through the various ducts, 
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8.25 Fit a new sealing ring to the pump 
prior to refitting ~ 5-cylinder engines 


according to the settings of the controls. Stale 
air is expelled through ducts at the rear of the 
vehicle. If warm air is required, the cold air is 
passed through the heater matrix, which is 
heated by the engine coolant. 

If necessary, the outside air supply can be 
closed off, allowing the air inside the vehicle to 
be recirculated. This can be useful to prevent 
unpleasant odours entering from outside the 
vehicle, but should only be used briefly, as 
the recirculated air inside the vehicle will soon 
deteriorate. 


10 Heater/ventilation 
components — 
removal and refitting 


жғ 


Heater/ventilation control unit 


Removal (pre- May 1996 models) 


1 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

2 Pull the knob off the blower motor switch 
and pull the end fittings off the three control 
levers. 

3 Using a small screwdriver, carefully prise off 
the heater/ventilation control unit trim panel. 

4 Undo the three screws securing the heater/ 
ventilation control unit to the facia. 

5 Release the control unit from the facia and 
twist it around to gain access to the control 
cable attachments. 

6 Unclip the control cables and release each 
cable from the control unit, noting each cable’s 
correct fitted location and routing; to avoid 
confusion on refitting, label each cable as it is 
disconnected. The outer cables are released 
by simply lifting the retaining clips. 

Refitting (pre- May 1996 models) 


7 Refitting is reversal of removal. Ensure 
that the control cables are correctly routed 
and reconnected to the control panel, as 
noted before removal. Clip the outer cables 
in position and check the operation of each 
knob/lever before refitting the trim panel. 


Removal (May 1996 models onward) 
8 Disconnect the battery negative terminal 


(refer to Disconnecting the battery). 
9 Remove the ashtray, then using a small 
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10.9 Carefully prise off the ashtray and 
switch panel trim surround 


10.11а Undo the four retaining screws (arrowed)... 


screwdriver, carefully prise off the ashtray and 
switch panel trim surround (see illustration). 
10 Similarly prise free and remove the 
heater/ventilation control unit trim panel (see 
illustrations). 

11 Undo the four retaining screws, pull the 
control unit from its location and disconnect 
the wiring connector (see illustrations). 

12 Unclip the control cables and release 
each cable from the control unit, noting each 
cable's correct fitted location and routing; to 
avoid confusion on refitting, label each cable 
as it is disconnected (see illustrations). 


10.12a Release the control cable from the 
control unit support... 


a depu ir ум 


10.10a Similarly prise free the heater/ 
ventilation control unit trim panel... 


10.11b ...then pull the control unit from its location and 


facia 


PA 


disconnect the wiring connector 


Refitting (May 1996 models onward) 


13 Refitting is reversal of removal. Ensure 
that the control cables are correctly routed 
and reconnected to the control panel, as 
noted before removal. Clip the outer cables 
in position and check the operation of each 
knob before refitting the trim panel. 


Blower motor 


Removal 


14 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 


e ы ™ қ | 
10.12b ...then disconnect the inner cable 
from the operating lever 


15 Remove the glovebox as described in 
Chapter 11, Section 29. 

16 Where fitted, remove the passenger's 
airbag as described in Chapter 12, Section 20. 
17 Disconnect the air ducting on the left-hand 
side, then remove the foam insulation panel. 
18 Disconnect the blower motor wiring 
connector. 

19 Using a small screwdriver, lift the blower 
motor retaining tab and rotate the motor 
body anti-clockwise. Lift the blower motor 
out of the air distribution housing (see 
illustrations). 


"а. ГАН Pace 272 
10.19а Lift the blower motor retaining tab 
and rotate the motor body anti-clockwise... 
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Refitting 
2 Refitting is reversal of removal. 


Blower motor resistor 


Removal 


21 Disconnect the battery negative terminal 
ter to Disconnecting the battery). 

22 Remove the glovebox as described in 
cnapter 11, Section 29. 

23 Where fitted, remove the passenger's 
зорад as described in Chapter 12, Section 20. 
24 Disconnect the air ducting on the left-hand 
side, then remove the foam insulation panel. 
25 Disconnect the blower motor resistor 
wring connector (see illustration). 

26 Undo the retaining screw and withdraw 
"пе resistor from the air distribution housing 
‘see illustration). 


Refitting 
27 Refitting is reversal of removal. 


Air distribution housing 


Removal 


28 Disconnect the battery negative terminal 
refer to Disconnecting the battery). 

29 Remove the facia as described in 
Chapter 11, Section 29. 

30 Clamp the heater matrix coolant hoses to 
minimise coolant loss. Position a wad of rag 
beneath the matrix unions, to catch any spilt 
coolant, then slacken the retaining clips and 
disconnect both hoses. Mop up any spilt coolant 
and rinse off with water. Position absorbent rags 
around the base of the housing to catch any 
further coolant spilt as the housing is removed. 
31 Disconnect the blower motor and blower 
motor resistor wiring connectors. 

32 Release the retaining clips and remove 
the centre air duct from the top of the air 
distribution housing (see illustration). 

33 Disconnect the vacuum hose from the 
recirculating air flap actuator. 

34 From within the engine compartment, 
undo the two air distribution housing retaining 
bolts. One is visible, the other is behind the 
bulkhead heat shielding approximately half 
way down. 

35 Ease the air distribution housing away 
from the bulkhead, detaching the water drain 
tube when sufficient clearance exists, then 
remove the housing from the vehicle. 


Refitting 
36 Refitting is reversal of removal. On 


completion check, and if necessary top-up, the 
cooling system as described in Weekly checks. 


Heater matrix 


Removal 


Note: A silicone adhesive sealant will be 
required to seal up the joint between the 
matrix and housing. 

37 Remove the air distribution housing as 
described previously in this Section. 

38 Recover the seal which is fitted between 
the matrix pipe unions and the bulkhead; the 


10.19b ...then lift the blower motor out of 
the air distribution housing 
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10.26 Undo the retaining screw and 
withdraw the resistor from the air 
distribution housing 
seal should be renewed if it shows signs of 

damage or deterioration. . 

39 Undo the two screws or release the 
clips and withdraw the matrix from the air 
distribution housing. 

40 Recover the housing gasket. 

Refitting 

41 Refitting is reversal of removal, bearing in 
mind the following points: 

a) Apply silicone adhesive sealant to the 
matrix-to-housing gasket and ensure it is 
fitted free of gaps all around. 

b) Refit the air distribution housing as 
described previously in this Section. 


11 Air conditioning system - 
general information 
and precautions 


General information 


An air conditioning system is available on 
certain models. It enables the temperature 
of incoming air to be lowered, and also 
dehumidifies the air, which makes for rapid 
demisting and increased comfort. 

The cooling side of the system works in 
the same way as a domestic refrigerator. 
Refrigerant gas is drawn into a belt-driven 
compressor, and passes into a condenser 
mounted on the front of the radiator, where 
it loses heat and becomes liquid. The liquid 
passes through an expansion valve to an 
evaporator, where it changes from liquid under 
high pressure to gas under low pressure. 


z s 
10.25 Disconnect the blower motor 
resistor wiring connector 


= ЛТ a T 


10.32 Release the retaining clips and 
remove the centre air duct from the top of 
the air distribution housing 
This change is accompanied by a drop in 
temperature, which cools the evaporator. The 
refrigerant returns to the compressor, and the 

cycle begins again. 

Air blown through the evaporator passes to 
the air distribution housing, where it is mixed 
with hot air blown through the heater matrix 
to achieve the desired temperature in the 
passenger compartment. 

The heating side of the system works 
in the same way as on models without air 
conditioning (see Section 9). 

There are two different types of air 
conditioning system available, a manually- 
controlled system which has a traditional 
panel with control knobs, and ап autematic 
system which has a push-button control panel 
with an LCD display. On either system, any 
problems should be referred to a VW dealer or 
air conditioning system specialist. 


Precautions 


When an air conditioning system is fitted, it 
is necessary to observe special precautions 
whenever dealing with any part of the system, 
or its associated components. If for any reason 
the system must be disconnected, entrust this 
task to a VW dealer or air conditioning system 
specialist. 


Warning: The refrigeration circuit 

A may contain a liquid refrigerant 

(Freon), and it is therefore dangerous 

to disconnect any part of the system without 
specialised knowledge and equipment. 

The refrigerant is potentially dan 

should only be handled by qua 
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is splashed onto the skin, it can cause frostbite. 
It is not itself poisonous, but in the presence of 
a naked flame (including a cigarette) it forms 
a poisonous gas. Uncontrolled discharging of 
the refrigerant is dangerous, and potentially 
damaging to the environment. 

Do not operate the air conditioning system 
if it is known to be short of refrigerant, as this 
may damage the compressor. 


12 Air conditioning 
system components - 


LLL 


removal and refitting 
Warning: Do not attempt to open 
the refrigerant circuit. Refer to the 
precautions given in Section 11. 


1 Тһе only operation which can be carried out 


easily without discharging the refrigerant is the 
renewal of the compressor drivebelt. All other 
operations must be referred to a VW dealer or 
an air conditioning specialist. 

2 If necessary, the compressor can 
be unbolted and moved aside, without 
disconnecting its flexible hoses, after removing 
the drivebelt. 


Chapter 4 Part А: 
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Fuel апа exhaust systems 


Contents 


Section number 


Section number 


*ccelerator cable - removal, refitting and adjustment............ 3 Fuel injection pump (2.4 litre engines) – removal, refitting and 
*ccelerator pedal/position sensor – removal and refitting......... 5 е ЯРА УТОР TY T E ee MANS сы Аб 9 
&r cleaner assembly - removal and гећїіпо ................... 2 Fuel injection pump (2.5 litre engines) - removal, refitting and 
Cold Start Accelerator (CSA) cable - removal and refitting ........ 4 a оле: о у т A E e r A ТҮПТЕ ҮКІ. 10 
Diesel engine management system (2.5 litre engines) - component Fuel injection pump stop solenoid — removal and refitting......... 12 
BOVE and refittirig, is «ae ces vaa Co md sede а tra eared 13 Fuel tank - removal and refitting ............................ 7 
Exhaust manifold — removal and гейіпо. ..................... 16 General information and ргесаийопѕ......................... 1 
Exhaust system - general information and component renewal.... 19 Inlet manifold – removal and геННіп0......................... 15 
Fuel gauge sender unit - removal and refitting ................. 6 Injectors – general information, removal and refitting ............ 11 
Fuel injection pump (1.9 litre engines) - removal, refitting and Intercooler - removal and геїіпд . .......................... 14 
кале в 1 42255 pn irte Ipso epis Gra i e ов о ФАЯ 8 Turbocharger - general information and precautions............. 17 
Turbocharger - removal and гейіїіпо . ........................ 18 
Degrees of difficulty 
Easy, suitable for 5 Fairly easy, suitable Ss | Fairly difficult, SS | Difficult, suitable X Very difficult, EN 
novice with little wx | for beginner with S | suitable for competent & | for experienced DIY X | suitable for expert ҸҸ 
experience ЖЕ! some experience EN DIY mechanic X | mechanic 5 DIY or professional > 


Specifications 


General 


System type: 
о СЗ ciey sieved, pastas es esos casing rtr temp 


AUNTS Же: =. воевать раке веат 


Ое enaltiés £o оо реро PIN Pe Pme Pn 


Firing order: 
a&-cutinder enall8B: 23.5 rq ayer nie dert emma eurn Pte 
5-cylihdef Bholl)es „лы өл» rrr Cor hon эз зл aem rhum б 
Idle speed: 
dr oyli ide BUIGUIIOS vao] avis i irc o pni на ооо eroe pa Pn isto 
5-cylinder- (2:4 litre) engles ү... „з. wie wets merit Iren 
5-cylindér (2.5 fifre) englniaS . «csse wo oe sig rein куе ommno 
Fast idle speed (approximate): 
Ec Ct м... ois к» оа е кые уеде AL LI ра 245% 
5-cylinder (2.4 litre) өпдіпез................................ 
5-cylinder (2.5 litre) епдіпев................................ 


Fuel injection pump 
Injection pump timing, DTI reading: 
Test: 
1.9 lire engines:* 
24 [ite englitéB. «Lee uas resto n od ae tulo Ss S" REIP Ark edo 
2.5 ШӨ OnE «ak rore ска ука tte dcr om ra eR A бы ЫҚ» be 
Setting: 
1.9 litre engines:* 
Engirie coda 1X; 4... 25 «аг аон оао ауана реа 
Engine code АВЕ... =: „<...>... ъа 
Ое engifies: ==... 5 3.3.1 воо ain e iai 109-64, 
2.6106 englrieB. «« «neo skip asa аа гавар 


Indirect injection via mechanical pump. Turbocharger, catalytic 
converter and exhaust gas recirculation on later models. 

Indirect injection via mechanical pump. Catalytic converter on later 
models 

Direct injection via mechanical pump under control of electronic 
engine management. Turbocharger, catalytic converter and exhaust 
gas recirculation 


1-3-4-2 
1-2-4-5-3 


850 x 30 rpm 
850 + 50 rpm 
Non-adjustable, electronically controlled 


1050 + 50 rpm 
1050 + 50 rpm 
Non-adjustable, electronically controlled 


0.93 to 1.07 mm 
0.93 to 1.07 mm 
Not applicable 


0.90 = 0.02 mm 
0.80 + 0.02 mm 
1.00 + 0.02 mm 
0.55 > 0.02 mm 


*Early engines only — refer to a VW dealer or diesel injection specialist for latest information 
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Torque wrench settings 


Camshaft sprocket bolt (injection pump drivebelt end): 


2.4 litre engines 
2.5 litre engines 

Exhaust manifold nuts: 
1.9 litre engines: 


2.4 and 2.5 litre епдіпев.................. 


Exhaust system clamp bolt nuts 


Exhaust system front pipe flange joint bolt nuts . 
Fuel injection pump blocking bolt (2.5 litre engines) 
Fuel injection pump mounting bolts/nuts....... 


Fuel injection pump sprocket retaining nut/bolts: 
1.9 litre engines: 


One-piece sprocket retaining nut......... 


Two-piece sprocket outer bolts 
2.4 litre engines 
2.5 litre engines 


Fuel injection pump stop solenoid............ 
Fuel injection pump timing plug.............. 


Fuel injector clamp bolts (2.5 litre engines) 


Fuel injector delivery pipe unions............. 
Fuel injectors (1.9 and 2.4 litre engines)........ 


Fuel supply and return pipe banjo unions 


Fuel tank support strap Бой$................ 
Turbocharger oil return pipe flange bolts (2.5 litre engines).......... 
Turbocharger oil return pipe union (1.9 litre engines). .............. 
Turbocharger oil supply pipe cap nut (2.5 litre engines)............. 
Turbocharger oil supply pipe union (1.9 litre engines) 


Turbocharger outlet elbow retaining bolts/nuts . . 
Turbocharger retaining bolts/nuts 


1 General information 
and precautions 


General information 


1.9 and 2.4 litre engines 


The fuel system comprises a fuel tank, a 
fuel injection pump, a fuel filter with an integral 
water separator, fuel supply and return lines 
and four (1.9 litre engines) or five (2.4 litre 
engines) fuel injectors. 

The fuel injection pump is driven at half 
crankshaft speed by the camshaft timing belt 
on 1.9 litre engines, and by a separate belt, 
driven from a sprocket on the rear of the 
camshaft, on 2.4 litre engines. Fuel is drawn 
from the fuel tank, through the filter by the 
injection pump, which then distributes the fuel 
under very high pressure to the injectors via 
separate delivery pipes. 

The injectors are spring loaded mechanical 
valves, which open when the pressure of the 
fuel supplied to them exceeds a specific limit. 
Fuel is then sprayed from the injector nozzle 
into the cylinder via a swirl chamber. 

The basic injection timing is set by the 
position of the injection pump on its mounting 
bracket. When the engine is running, the 
injection timing is advanced and retarded 
mechanically by the injection pump itself 


and is influenced primarily by the accelerator 
position and engine speed. 

The engine is stopped by means of a 
solenoid operated fuel cut-off valve which 
interrupts the flow of fuel to the injection pump 
when de-activated. 

When starting from cold, the engine idle 
speed can be raised manually by means of a 
cold start accelerator cable, controlled via a 
knob on the facia. 

Later 1.9 litre engines (engine code ABL) are 
fitted with a turbocharger bolted directly to the 
exhaust manifold. The turbocharger increases 
engine efficiency by raising the pressure in the 
inlet manifold above atmospheric pressure. 
Instead of the air simply being sucked into the 
cylinders, it is forced in. 


2.5 litre engines 


The fuel system comprises a fuel tank, a 
fuel injection pump, a fuel filter with an integral 
water separator, fuel supply and return lines 
and fuel injectors. 

The injection pump is driven at half 
crankshaft speed by a drivebelt from the 
sprocket on the rear of the camshaft. Fuel is 
drawn from the fuel tank, through the filter by 
the injection pump, which then distributes the 
fuel under very high pressure to the injectors 
via separate delivery pipes. 

The injectors are spring loaded mechanical 
valves, which open when the pressure of the 
fuel supplied to them exceeds a specific limit. 


Fuel is then sprayed from the injector nozzle 
into the swirl chambers incorporated in the 
tops of the pistons. 

The direct-injection fuelling system is 
controlled electronically by a diesel engine 
management system, comprising an Electronic 
Control Unit (ECU) and its associated sensors, 
actuators and wiring. 

Basic injection timing is set mechanically 
by the position of the pump on its mounting 
bracket. Dynamic timing and injection duration 
are controlled by the ECU and are dependent 
on engine speed, throttle position and rate of 
opening, inlet air flow , inlet air temperature, 
coolant temperature, fuel temperature, 
ambient pressure (altitude) and manifold 
depression information, received from sensors 
mounted on and around the engine. Closed 
loop control of the injection timing is achieved 
by means of an injector needle lift sensor. 

Two-stage injectors are used, which improve 
the engine's combustion characteristics, 
leading to quieter running and better exhaust 
emissions. 

In addition, the ECU manages the operation 
of the Exhaust Gas Recirculation (EGR) 
emission control system, the turbocharger 
boost pressure control system, and the glow 
plug control system. 

It should be noted that fault diagnosis 
of the diesel engine management system 
is only possible with dedicated electronic 


2.2 Release the upper air cleaner housing 
retaining clip 


test equipment. Problems with the system’s 
operation should therefore be referred 
to an VW dealer or diagnostic specialist 
for assessment. Once the fault has been 
identified, the removal/refitting sequences 
detailed in the following Sections will then 
allow the appropriate component(s) to be 
renewed as required. 


Precautions 


Many of the operations described in this 
Chapter involve the disconnection of fuel 
lines, which may cause an amount of fuel 
spillage. Before commencing work, refer to 
the warnings below and the information in 
‘Safety first!’ at the beginning of this manual. 


Warning: When working on any 
A part of the fuel system, avoid 

direct contact skin contact with 
diesel fuel - wear protective clothing 
and gloves when handling fuel system 
components. Ensure that the work area is 
well ventilated to prevent the build up of 
diesel fuel vapour. 

Fuel injectors operate at extremely high 
pressures and the jet of fuel produced at 
the nozzle is capable of piercing skin, with 
potentially fatal results. When working with 
pressurised injectors, take great to avoid 
exposing any part of the body to the fuel 
spray. It is recommended that any pressure 
testing of the fuel system components 
should be carried out by a diesel fuel 
systems specialist. 

Under no circumstances should diesel 
fuel be allowed to come into contact 
with coolant hoses - wipe off accidental 
spillage immediately. Hoses that have been 
contaminated with fuel for an extended period 
should be renewed. Diesel fuel systems are 
particularly sensitive to contamination from 
dirt, air and water. Pay particular attention 
to cleanliness when working on any part of 
the fuel system, to prevent the ingress of 
dirt. Thoroughly clean the area around fuel 
unions before disconnecting them. Store 
dismantled components in sealed containers 
to prevent contamination and the formation 
of condensation. Only use lint-free cloths 
and clean fuel for component cleansing. 
Avoid using compressed air when cleaning 
components in situ. 


direction of fitting, and wipe out the 


housing 
2 Air cleaner assembly - N 
removal and refitting EN 
x 


Circular-type air cleaner housing 


Removal 


1 The air cleaner housing is situated on the 
right-hand side of the engine compartment. 

2 Release the upper air cleaner housing 
retaining clip (see illustration). 

3 Push the locking handle down and unhook it 
from the air cleaner housing (see illustration). 
4 Lift the air cleaner housing up and manipulate 
it out from its location (see illustration). 

5 If necessary, lift out the element, noting its 
direction of fitting, and wipe out the housing 
(see illustration). 

6 To remove the air cleaner lid, undo the 
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2.10 Disconnect the air outlet duct from 
the air cleaner cover 
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2.4 Lift the air cleaner housing up and 
manipulate it out from its location 


the nut (arrowed) securing the lid to the 
bulkhead 


illustration). Lift the wiring harness support 
off the retaining stud. 

7 Release the inlet air duct and withdraw the 
air cleaner lid. 


Refitting 

8 Refitting is a reverse of the removal 
procedure. Ensure that the plastic lug on the 
end of the filter element locates in the recess 
in the mounting. With the housing in position, 
pull the locking handle up until it engages. 


Square-type air cleaner housing 
Removal 


9 The air cleaner housing is situated on the 
right-hand side of the engine compartment. 
10 Release the hose clip and disconnect the 
air outlet duct from the air cleaner cover (see 
illustration). 

11 Disconnect the wiring connector from the 
airflow meter located on the air cleaner cover 
(see illustration). 


"gn | 


2.11 Disconnect the wiring connector from 
the airflow meter 
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2.12 Lift the two clips (arrowed) and 
release the wiring harness from the air 
cleaner cover 


2.13c ...lift the air cleaner cover up and 
disengage it from the housing 


12 Lift the two clips and release the wiring 
harness from the air cleaner cover (see 
illustration). 

13 Release the two catches securing the air 
cleaner cover to the housing. Lift the cover up, 
disengage it from the housing and manipulate 
it out from the engine compartment (see 
illustrations). 

14 Lift out the element, noting its direction 
of fitting, and wipe out the housing (see 
illustration). 

15 Undothe bolt securing the air cleaner housing 
to the inner wing panel (see illustration). 

16 Lift the housing up, disengage the 
mounting lug and manipulate the housing out 
of the engine compartment (see illustrations). 


Refitting 


17 Refitting is a reverse of the removal 
procedure. 


E aes % li ME — 
2.16a Disengage the mounting lug 
(arrowed)... 


2.13a Release the catch at the front 
(arrowed)... 


2.14 Lift out the element, noting its 
direction of fitting 


3 Accelerator cable - N 
removal, refitting >> 
and adjustment 


Note: This Section only applies to 1.9 and 
2.4 litre engines. 2.5 litre engines are fitted 
with an electronic accelerator pedal position 
sensor (see Section 5). 


Removal 


1 Move the radiator to the service position as 
described in Chapter 3, Section 3. 

2 Remove the steering column shrouds as 
described in Chapter 11, Section 29. 

3 Unclip the accelerator cable end from the 
top of the accelerator pedal. 

4 Working in the engine compartment, 
remove the clip and detach the end of the 


2.16b ...and manipulate the air cleaner 
housing out of the engine compartment 
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2.13b ...and the catch at the rear... 


2.15 Undo the bolt securing the air cleaner 
housing to the inner wing panel 


accelerator cable inner from the fuel injection 
pump lever. 

5 Slide back the rubber grommet and extract 
the accelerator cable outer from the mounting 
bracket. 

6 Release the cable from its securing clips 
and guide it out through the bulkhead 
grommet. 


Refitting 


7 Refit the accelerator cable by following the 
removal procedure in reverse. 


Adjustment 


8 At the fuel injection pump, fix the position 
of the cable outer in its mounting bracket by 
inserting the metal clip in one of the locating 
slots, such that when the accelerator is 
depressed fully, the throttle lever is held wide 
open to its end stop. 


4 Cold Start Accelerator 
(CSA) cable - 
removal and refitting 


ж 


Note: This Section only applies to 1.9 апа 
2.4 litre engines. 


1.9 litre engines 


Removal 


1 Move the radiator to the service position as 
described in Chapter 3, Section 3. 

2 Remove the steering column shrouds as 
described in Chapter 11, Section 29. 
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5.7 Mounting arrangement of accelerator pedal position sensor 
cable cam plate - early models 

В 41 +0.5 mm 

C 2220.5 тт 


A Towards front of 
vehicle 


3 Working in the engine compartment, 
disconnect the inner cable end from the 
т“есіоп pump lever. 

3 Prise off the retaining clip and withdraw 
“те outer cable from the mounting bracket on 
the side of the injection pump. Recover the 
washer. 

5 Pull the lower cable and upper cable 
apart at the cable connector, then unhook 
"те lower inner cable from the upper inner 
cable. 

6 Release the lower cable from the clips that 
secure it in position in the engine compartment 
and remove the lower cable. 

7 Pull the cold start knob out to expose its 
rear surface, then prise off the clip and remove 
the knob from the upper inner cable. 

8 Slacken and remove the retaining nut 
to release the upper outer cable from the 
facia. 

9 Pull the cable through into the cabin, 
guiding it through the bulkhead grommet. 


Refitting and adjustment 


10 Refit the washer to the lower cable, fit the 
cable to the injection pump mounting bracket 
and secure with the retaining clip. 

11 Connect the inner cable end fitting to the 
njection pump lever. 

12 Set the injection pump lever to the ‘on’ 
position. 

13 At the other end of the cable screw in the 
adjusting nut until approximately 15 mm of the 
inner cable protrudes beyond the end of the 
cable connector. 

14 Feed the upper cable into position, hook 
the lower inner cable into the upper inner 
cable and connect the upper and lower cables 
together. 

15 Engage the upper cable with the facia 
and refit the retaining nut. Refit the knob and 
secure with the retaining clip. 

16 Refit the steering column shrouds as 
described in Chapter 11, Section 29. 

17 Move the radiator back-to its normal 
position as described in Chapter 3, Section 3. 


2.4 litre engines 


Removal 


18 Move the radiator to the service position 
as described in Chapter 3, Section 3. 

19 Remove the steering column shrouds as 
described in Chapter 11, Section 29. 

20 Working in the engine compartment at the 
fuel injection pump, slacken the locking screw 
and disconnect the CSA inner cable from the 
injection pump lever. 

21 Prise off the retaining clip and withdraw 
the outer cable from the mounting bracket on 
the side of the injection pump. Recover the 
washer. 

22 Release the cable from the clips that secure 
it in position in the engine compartment. 

23 Pull the cold start knob out to expose its 
rear surface, then prise off the clip and remove 
the knob from the inner cable. 

24 Slacken and remove the retaining nut to 
release the outer cable from the facia. 

25 Pull the cable through into the cabin, 
guiding it through the bulkhead grommet. 


Refitting 
26 Refitting is the reverse of the removal 
procedure. 


Adjustment 


27 Push the cold start knob into the ‘fully off’ 
position. 

28 Thread the CSA inner cable through the 
drilling in the lever on the injection pump. 
Hold the injection pump cold start lever in 
the closed position, then pull the inner cable 
taught to take up the slack and tighten the 
locking screw. 

29 Operate the cold start knob from the 
cabin and check that it is possible to move 
the injection pump lever through its full range 
of travel. 

30 Refit the steering column shrouds as 
described in Chapter 11, Section 29. 

31 Move the radiator back to its normal 
position as described in Chapter 3, Section 3. 


5.9 Disconnect the wiring connector (arrowed) from the 
accelerator pedal position sensor - later models 
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5 Accelerator pedal/ 
position sensor - 
removal and refitting 


Pre-May 1999 models 


Removal 


1 Remove the steering column shrouds as 
described in Chapter 11, Section 29. 
2 Prise the clip from the end of the accelerator 
pedal spindle, then withdraw the spindle and 
recover the bush and spring. 
3 Lift the accelerator pedal clear of the pedal 
bracket, disengaging it from the position 
sensor cable cam plate. 
4 Unplug the position sensor from the wiring 
harness at the connector. 
5 Remove the screw that secures the position 
sensor to the pedal bracket and remove the 
sensor. 
6 Slacken and remove the spindle nut, then 
pull the cable cam plate off the spindle. 
Refitting 
7 Refitting is a reversal of removal, noting the 
following points: 
a) The cable cam plate must be fitted to 
the position sensor spindle according 
to the dimensions shown (see 
illustration). 
b) On completion, the adjustment of 
the position sensor must be verified 
electronically, using dedicated test 
equipment - refer to a VW dealer or 
diagnostic specialist for advice. 


May 1999 models onward 


Removal 


8 Remove the steering column shrouds as 
described in Chapter 11, Section 29. 

9 Disconnect the wiring connector from the 
top of the accelerator pedal position sensor 
(see illustration). 


4A*6 Fuel and exhaust systems 


5.10 Accelerator pedal/position sensor 
lower retaining bolt (arrowed) - 
later models 


6.4 Unplug the wiring harness connector 
from the sender unit 


6.6c ...and recover the rubber seal 


6.3 Lift the floor covering, then undo the 
retaining screws and remove the fuel tank 
access cover (arrowed) 


Use a pair of water pump pliers to grip 
and rotate the fuel tank sender unit 


plastic securing ring 


6.11a To remove the sender unit wiper and 
track, lift the retaining tabs with a small 
screwdriver... 


10 Undo the two upper retaining bolts and 
one lower retaining bolt and remove the pedal/ 
position sensor (see illustration). 


Refitting 
11 Refitting is the reverse of the removal 


procedure. On completion, check the action 
of the pedal with the engine running. 


6 Fuel gauge sender unit - DN 
removal and refitting FS 


Note: Refer to the precautions contained in 
Section 1 before proceeding. 

1 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

2 Remove the passenger's front seat as 
described in Chapter 11, Section 26. 

3 Lift the floor covering in the vicinity of 
the passenger's front seat location, then 
undo the retaining screws and remove the 
fuel tank access cover from the floor (see 
illustration). 

4 Unplug the wiring harness connector from 
the sender unit (see illustration). 

5 Pad the area around the supply and return 
fuel hoses with rags to absorb any spilt fuel, 
then release the hose clips and remove them 
from the ports at the sender unit. Observe 
the supply and return arrows markings on 
the ports — label the fuel hoses accordingly to 
ensure correct refitting. 

6 Unscrew the plastic securing ring and lift it 
out (see Tool Tip). Lift the sender unit from the 
tank, holding it above the level of the fuel in 
the tank until the excess fuel has drained out. 
Recover the rubber seal (see illustrations). 

7 Remove the sender unit from the vehicle 
and lay it on an absorbent card or rag. Inspect 
the float at the end of the swinging arm for 
punctures and fuel ingress - renew the sender 
unit if it appears damaged. 

8 The fuel pick-up incorporated in the sender 
unit is spring loaded to ensure that it always 
draws fuel from the lowest part of the tank. 
Check that the pick-up is free to move under 
spring tension with respect to the sender unit 
body. 

9 Inspect the rubber seal for signs of 
fatigue or other deterioration and renew it if 
necessary. 

10 Inspect the sender unit wiper and track; 
clean off any dirt and debris that may have 


accumulated and look for breaks in the track. ` 


An electrical specification for the sender unit 
is not quoted by VW, but the integrity of the 
wiper and track may be verified by connecting 
a multimeter, set to the resistance function, 
across the sender unit connector terminals. 
The resistance should vary as the float arm 
is moved up and down, and an open circuit 
reading indicates that the sender is faulty and 
should be renewed. 

11 Тогетоуе the sender unit wiper and track, 


lift the retaining tabs with a small screwdriver ` 


and slide the wiper and track from its location 
(see illustrations). 
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12 Depress the tabs on the wiring connectors 
and disconnect them from the wiper and track 
contacts (see illustration). 

Refitting 

13 Refitting is a reversal of removal, noting 
the following points: 

а) The arrow markings on the sender unit 
body and the fuel tank must be aligned 
(see illustration). 

b) Smear the tank aperture rubber seal with 
clean fuel before fitting it in position. 


7 Fueltank- 
removal and refitting 


Ж? 


Note: Refer to the precautions contained іп 
Section 1 before proceeding. 


Removal 


1 Before removing the fuel tank, all fuel 
must be drained from the tank. Since a fuel 
tank drain plug is not provided, it is therefore 
preferable to carry out the removal operation 
when the tank is nearly empty. The remaining 
fuel can then be syphoned or hand-pumped 
from the tank. 

2 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

3 Remove the fuel tank filler cap then extract 
the tension ring from the rubber boot. Release 
the rubber boot from the filler neck and body 
panel (see illustrations). 

4 Slacken the filler neck retaining screw at the 
top of the filler neck aperture. 

5 Firmly apply the handbrake, then jack 
up the front of the vehicle and support it 
securely on axle stands (see Jacking and 
vehicle support). 

6 Support the weight of the fuel tank on a jack 
with interposed block of wood. 

7 Undo the fuel tank left-hand and centre 
support strap front retaining bolt and remove 
the retaining bracket (see illustration). 


6.11b ...and slide the wiper and track from its location 


6.12 Depress the tabs on the wiring connectors and disconnect 


them from the wiper and track contacts 


8 Undo the fuel tank right-hand and centre 
support strap rear retaining bolts (see 
illustration). 

9 Undo the left-hand support strap rear 
and right-hand support strap front retaining 
bolts and remove the support straps (see 
illustrations). 

10 Taking care not to strain the fuel lines and 
wiring, partially lower the tank until access can 
be gained to the connections on the top of the 
tank. 

11 Release the hose clips and remove the 
fuel hoses from the ports at the sender unit 


7.3a Extract the tension ring from the fuel 
filler neck rubber boot... 


> 2 


7.7 Fuel tank left-hand and centre support 
strap front retaining bolt (arrowed) 


6.13 The arrow markings on the sender 
unit body and the fuel tank must be aligned 
when refitting 


7.3b ...then release the rubber boot from 
the filler neck and body panel 


7.8 Fuel tank right-hand and centre 
support strap rear retaining bolts (arrowed 
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7.9a Fuel tank left-hand support strap rear 
retaining bolt (arrowed)... 


(see illustration). Observe the supply and 
return arrows markings on the ports - label 
the fuel hoses accordingly to ensure correct 
refitting. 

12 Unplug the wiring harness connector from 
the sender unit (see illustration 6.4). 

13 Lower the tank to the ground and remove 
it from under the vehicle. 

14 If the tank contains sediment or water, it 
may cleaned out with two or three rinses of 
clean fuel. Remove the fuel gauge sender unit 
as described in Section 6. Shake the tank 
vigorously, and change the fuel as necessary 
to remove all contamination from the tank. 

15 Any repairs to the fuel tank should be 
carried out by a professional. Do not under 
any circumstances attempt any form of DIY 
repair to a fuel tank. 

Refitting 

16 Refitting is the reverse of the removal 
procedure, noting the following points: 

a) When raising the tank back into position, 
take care to ensure that none of the fuel 
lines become trapped between the tank 
and vehicle body. Refit the retaining 
straps and tighten the bolts to the 
specified torque. 


Е o 4 


8.4 Attach a two-legged puller to the injection pump sprocket 


7.9b ...and right-hand support strap front 
retaining bolt 


b) Ensure all pipes and hoses are correctly 
routed and all hose unions are securely 
joined. 

c) On completion, refill the tank with a small 
amount of fuel, and check for signs of 
leakage prior to taking the vehicle out on 
the road. 


8 Fuel injection pump A 
(1.9 litre engines) - EN 
removal, refitting and adjustment ў 


Note: Observe the precautions іп Section 1 
before working on any component in the fuel 
system. A suitable dial gauge and adapter 
will be required for the initial setting of the 
injection pump. 


Removal 


1 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

2 Remove the timing belt as described in 
Chapter 2A, Section 4. 

3 Loosen the nut or bolts (as applicable) that 
secure the timing belt sprocket to the injection 
pump shaft. The sprocket must be braced 
whilst its fixings are loosened - a homemade 


8.5a Lift off the pump sprocket... 


7.11 Release the hose clips (arrowed) and 
remove the fuel hoses from the ports at 
the sender unit 


tool can easily be fabricated for this purpose; 
refer to Chapter 2A, Section 5. 

Caution: On later engines, the sprocket is 
a two-piece assembly, secured with three 
bolts - on no account should the shaft 
centre nut be slackened, as this will alter 
the basic injection timing. 

4 Attach a two-legged puller to the injection 
pump sprocket, then gradually tighten the 
puller until the sprocket is under firm tension 
(see illustration). 

Caution: To prevent damage to the injection 
pump shaft, insert a piece of scrap metal 
between the end of the shaft and the puller 
centre bolt. 

5 Tap sharply on the puller centre bolt with a 
hammer — this will free the sprocket from the 
tapered shaft. Detach the puller, then fully 
slacken and remove the sprocket fixings, lift 
off the sprocket and recover the Woodruff key 
(see illustrations). 

6 Using a pair of spanners, slacken the rigid 
fuel pipe unions at the rear of the injection 
pump and at each end of the injectors, then lift 
the fuel pipe assembly away from the engine 
(see illustrations). 

Caution: Be prepared for some fuel leakage 
during this operation, position a small 


container under the union to be slackened 
and pad the area with old rags, to catch 
any spilt diesel. Take great care to avoid 
stressing the rigid fuel pipes as they are 
removed. 

7 Cover the open pipes and ports to prevent 
the ingress of dirt and excess fuel leakage. 

8 Slacken the fuel supply and return banjo 
bolts at the injection pump ports, again taking 
precautions to minimise fuel spillage. Cover 
the open pipes and ports to prevent the 
ngress of dirt and excess fuel leakage. 

9 Disconnect the injector bleed hose from the 
port on the fuel return union. 

10 Disconnect the wiring from the stop 
solenoid. 

11 With reference to Sections 3 and 4, 
disconnect the cold start accelerator cable 
and accelerator cable from the injection 
pump. 

12 If the existing injection pump is to be 
refitted later, use a scriber or a pen to mark 
the relationship between the injection pump 
body and the front mounting bracket. This will 
allow an approximate injection timing setting 
to be achieved when the pump is refitted. 

13 Slacken and withdraw the bolt that 
secures the injection pump to the rear 
mounting bracket (see illustration). 
Caution: Do not slacken the pump 
distributor head bolts, as this could cause 
serious internal damage to the injection 
pump. 

14 Slacken and withdraw the three nuts/bolts 
that secure the injection pump to the front 
mounting bracket. Note that where fixing bolts 
are used, the two outer bolts are held captive 
with metal brackets. Support the pump body 
as the last fixing is removed. 

15 Check that nothing remains connected to 
the injection pump, then lift it away from the 
engine. 


Refitting and adjustment 


16 Offer up the injection pump to the engine, 
then insert the injection pump-to-rear support 
bracket bolt and tighten it to the specified 
torque. 

17 Insert the injection pump-to-front support 
bracket bolts and tighten them to the specified 
torque. Note: On certain models, the mounting 
holes are elongated to allow adjustment - if a 
new pump is being fitted, then mount it such 
that the bolts are initially at the centre of the 
holes to allow the maximum range of pump 
timing adjustment. Alternatively, if the existing 
pump is being refitted, use the markings made 
during removal for alignment. 

18 If a new injection pump is being fitted, 
prime the new pump by fitting a small funnel 
to the fuel return pipe union and filling the 
cavity with clean diesel. Pad the area around 
the union with clean dry rags to absorb any 
spillage. 

19 Reconnect the fuel injector delivery pipes 
to the injectors and injection pump head, then 
tighten the unions to the correct torque using 
a pair of spanners 


EM 
8.5b ...and recover the Woodruff key 


from the engine 


20 Reconnect the fuel supply and return 
pipes to the pump and tighten the banjo 
bolts to the specified torque, use new sealing 
washers. Note: The inside diameter of the 
banjo bolt for the fuel return pipe is smaller 
than that of the fuel supply line and is marked 
‘OUT’. 

21 Push the injector bleed hose onto the port 
on the return hose union. 

22 Fit the timing belt sprocket to the injection 
pump shaft, ensuring that the Woodruff key is 
correctly seated. Fit the washer and retaining 
nut/bolts (as applicable), hand tightening them 
only at this stage. 

23 Lock the injection pump sprocket in 
position by inserting a bar or bolt through 
its alignment hole and into the drilling in the 
pump front mounting bracket. Ensure that 
there is minimal play in the sprocket, once it 
has been locked in position. 
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- 8.6a Slacken the rigid fuel pipe unions at 
the rear of the injection pump... 


8.13 Withdraw the injection pump rear 
mounting bolt 


24 Refit the timing belt as described in 
Chapter 2A, Section 4, then check and adjust 
the injection pump timing as follows. 

25 Check that the engine is still set to TDC 
on No 1 cylinder as described in Chapter 2A, 
Section 2. 

26 At the rear of the injection pump, unscrew 
the plug from the pump head and recover the 
seal (see illustration). 

27 Using a suitably threaded adapter, 
screw a ОТ! gauge into the pump head (see 


of approximately 2.5 тт. 

28 Using a socket or spanner on the 
crankshaft pulley bolt, slowly rotate the 
crankshaft anti-clockwise; the DTI gauge 
will indicate movement - keep turning the 
crankshaft until the movement just ceases. 

29 Zero the DTI gauge, with a pre-load of 
approximately 1.0 mm. 


8.26 Unscrew the plug (arrowed) from the 
pump head and recover the seal 


he pump 


8.27 Screw a DTI gauge into 1 
head 
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30 Now turn the crankshaft clockwise to bring 
the engine back up to TDC on cylinder No 1. 
Observe the reading indicated by the DTI gauge 
and compare it with the Specifications. 

31 If the reading is within the ‘Test’ tolerance 
quoted in the Specifications, remove the DTI 
gauge and refit the pump head plug. Use a 
new seal and tighten the plug to the specified 
torque. 

32 If the reading is out of tolerance, proceed 
as follows. 

33 Slacken the pump securing bolts at the 
front and rear brackets. 

34 Rotate the injection pump body until 
the 'Setting' reading (see Specifications) is 
indicated on the DTI gauge. 

35 On completion, tighten the pump securing 
bolts to the specified torque. 

36 Remove the DTI gauge and refit the pump 
head plug. Use a new seal and tighten the 
plug to the specified torque. 

37 Tighten the fuel injection pump sprocket 
to the specified torque. Refit the timing belt 
outer cover and camshaft cover, using a new 
gasket where necessary. 

38 The remainder of refitting is the reverse of 
the removal procedure, noting the following 
points: 

a) Reconnect all electrical connections to 
the pump, using the labels made during 
removal. 

b) Tighten all nuts and bolts to the specified 
torque (where given). 

c) Reconnect the accelerator and cold start 
accelerator cables to the pump and adjust 
them as necessary. 

d) On completion reconnect the battery 
negative cable. 


9 Fuelinjection pump 
(2.4 litre engines) - 
removal, refitting and adjustment 


HE: 


Note: Observe the precautions in Section 1 
before working on any component in the fuel 
system. A suitable dial gauge and adapter 
will be required for the initial setting of the 
injection pump. 


Removal 


1 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

2 Remove the fuel injection pump drivebelt as 
described in Chapter 2B, Section 6. 

3 Note and identify the wiring connections 
on the fuel injection pump, then disconnect 
them. 

4 With reference to Sections 3 and 4, 
disconnect the cold start accelerator cable 
and accelerator cable from the injection 
pump. 

5 Using a pair of spanners, slacken the rigid 
fuel pipe unions at the rear of the injection 
pump and at each end of the injectors, then lift 
the fuel pipe assembly away from the engine. 
Caution: Be prepared for some fuel leakage 
during this operation, position a small 


container under the union to be slackened 
and pad the area with old rags, to catch 
any spilt diesel. Take great care to avoid 
stressing the rigid fuel pipes as they are 
removed. 

6 Cover the open pipes and ports to prevent 
the ingress of dirt and excess fuel leakage. 

7 Slacken the fuel supply and return banjo 
bolts at the injection pump ports, again taking 
precautions to minimise fuel spillage. Cover 
the open pipes and ports to prevent the 
ingress of dirt and excess fuel leakage. 

8 Loosen the injection pump sprocket nut 
approximately one turn, then remove the 
locking pin. 

9 To remove the injection pump sprocket, 
bolt a suitable puller to it. With the sprocket 
released from the taper on the driveshaft, fully 
unscrew the nut and remove the sprocket. 
Recover the Woodruff key. 

10 Mark the position of the injection pump in 
relation to the mounting bracket as a guide to 
refitting. Unscrew the pump mounting bolts 
and withdraw the injection pump from the 
mounting bracket. Use a long socket bar to 
access the rear bolt. 


Refitting and adjustment 


11 Locate the injection pump in the mounting 
bracket and insert the mounting bolts 
loosely. Turn the pump as necessary until the 
mounting bolts are positioned in the centre of 
the elongated mounting holes, then tighten 
the bolts to the specified torque. 

12 Refit the injection pump sprocket and 
Woodruff key to the pump shaft and tighten 
its nut to the specified torque while holding 
the sprocket stationary using the tool used for 
removal. 

13 Refit and tension the injection pump 
drivebelt as described in Chapter 2B, 
Section 6. 

14 Reset the engine and injection pump to 
TDC, then loosen the camshaft rear sprocket 
bolt by half a turn so that the sprocket is free 
to turn independent of the camshaft. 

15 Unscrew and remove the timing plug from 
the front of the injection pump, and fit a dial 
gauge. A suitable adapter will be required. 

16 Preload the dial gauge by 2 mm then 
determine the BDC position of the pump 
piston by turning the injection pump pulley 
slowly in both directions. Note that the TDC 
mark on the pulley is an engine TDC mark, 
but in fact the pump piston is just rising from 
its BDC position. This can be confusing, so it 
is important to observe the movement of the 
dial gauge so that the pump BDC position is 
obtained. The injection pump can be turned 
using a suitable tool engaged with the holes in 
the camshaft rear sprocket. 

17 With the pump at BDC, zero the gauge then 
turn the injection pump slowly anticlockwise 
(viewed from the rear) using the tool on the 
camshaft rear sprocket until the gauge reads 
1.00 + 0.02 mm. This value is known as the 
derivative value. 

18 Check that the flywheel TDC mark is still 


aligned with the transmission aperture, then 
carefully tighten the bolt securing the sprocket 
to the rear of the camshaft to the specified 
torque while holding the sprocket with the tool 
inserted in the sprocket holes. Take care not 
to disturb the injection pump setting. 

19 Turn the engine two complete turns 
clockwise and realign the TDC marks on the 
flywheel/driveplate and transmission. Do not 
turn the engine beyond the TDC marks. 

20 Note the reading on the dial gauge. Due 
to the induced tension in the timing belt 
the reading will be slightly less than the 
derivative value. Note this discrepancy so 
that it can be added to the derivative value 
on the second (final) setting procedure. 
For example, if the reading is 0.94 mm, the 
discrepancy is 0.06 mm. 

21 Repeat the setting procedure by first 
loosening the camshaft rear sprocket bolt by 
half a turn so that the sprocket is free to turn 
independent of the camshaft. 

22 Preload the dial gauge by 2 mm then 
determine the BDC position of the pump 
piston by turning the injection pump pulley 
slowly in both directions (see paragraph 16). 
The injection pump can be turned using a 
suitable tool engaged with the holes in the 
camshaft rear sprocket. 

23 With the pump at BDC, zero the 
gauge then turn the injection pump slowly 
anticlockwise (viewed from the rear) using the 
tool on the camshaft rear sprocket until the 
gauge reads 1.00 mm plus the discrepancy 
noted in paragraph 20 (ie 1.00 + 0.94 mm = 
1.94 mm in the example). 

24 Check that the flywheel TDC mark is still 
aligned with the transmission aperture, then 
carefully tighten the bolt securing the sprocket 
to the rear of the camshaft to the specified 
torque while holding the sprocket with the tool 
inserted in the sprocket holes. Take care not 
to disturb the injection pump setting. 

25 Turn the engine two complete turns 
clockwise and realign the TDC marks on the 
flywheel/driveplate and transmission. Do not 
turn the engine beyond the TDC marks. 

26 Note the reading on the dial gauge which 
should now be 1.00 + 0.02 mm. 

27 Remove the dial gauge and adapter, 
then refit the timing plug and tighten to the 
specified torque. Where the plug has a seal, it 
must be renewed. 

28 If a new injection pump is being fitted, 
prime the new pump by fitting a small funnel 
to the fuel return pipe union and filling the 
cavity with clean diesel. Pad the area around 
the union with clean dry rags to absorb any 
spillage. 

29 Reconnect the fuel injector delivery pipes 
to the injectors and injection pump head, then 
tighten the unions to the correct torque using 
a pair of spanners. 

S0 Reconnect the fuel supply and return 
pipes to the pump and tighten the banjo 
bolts to the specified torque, use new sealing 
washers. 

31 The remainder of refitting is the reverse of 
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“= removal procedure, noting the following 
nts: 
Reconnect all electrical connections to the 
pump, using the labels made during removal. 
©) Tighten all nuts and bolts to the specified 
torque (where given). 

с Reconnect the accelerator and cold start 
accelerator cables to the pump and adjust 
them as necessary. 

2) On completion reconnect the battery 
negative cable. 


u 
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10 Fuel injection pump N 
(2.5 litre engines) - ж 
removal, refitting and adjustment ў 


Note: Observe the precautions in Section 1 
Беѓоге working on any component in the fuel 
system. A suitable dial gauge and adapter 
will be required for the initial setting of the 
г/есіоп pump. 


Removal 


1 Disconnect the battery negative terminal 
refer to Disconnecting the battery). 

2 Remove the fuel injection pump drivebelt as 
described in Chapter 2B, Section 6. 

3 Note and identify the wiring connections 
оп the fuel injection pump, then disconnect 
them. 

4 Using a pair of spanners, slacken the rigid 
“це! pipe unions at the rear of the injection 
Dump and at each end of the injectors, then lift 
the fuel pipe assembly away from the engine. 

Caution: Be prepared for some fuel leakage 
during this operation, position a small 
container under the union to be slackened 
and pad the area with old rags, to catch any 
spilt diesel. Take great care to avoid stressing 
the rigid fuel pipes as they are removed. 

5 Cover the open pipes and ports to prevent 
the ingress of dirt and excess fuel leakage. 

6 Slacken the fuel supply and return banjo 
Dolts at the injection pump ports, again taking 
precautions to minimise fuel spillage. Cover 
the open pipes and ports to prevent the 
ingress of dirt and excess fuel leakage. 

7 Loosen the bolt/nut securing the sprockets 
to the camshaft and injection pump опе or two 
turns. To do this, hold each sprocket stationary 
n turn using a suitable tool engaged with the 
sprocket. For the injection pump sprocket, the 
tool may be bolted to the sprocket if necessary 
[see illustrations). 

8 To remove the injection pump sprocket, 
сой a suitable puller to it. With the sprocket 
released, fully unscrew the nut and remove 
the sprocket. Recover the Woodruff key from 
the driveshaft (see illustrations). 

9 Unscrew the pump mounting bolts and 
mounting nut then withdraw the injection pump 
“от the mounting bracket (see illustrations). 


Refitting and adjustment 


10 Locate the injection pump in the mounting 
bracket, fit the retaining bolts and retaining nut 
then tighten the bolts to the specified torque. 


га чейн 
10.7а Using а home-made tool to hold 


the camshaft sprocket stationary while 
loosening the bolt 


10.8a Unscrew the nut... 


11 Refit the injection pump sprocket and 
Woodruff key to the pump shaft and tighten its nut 
to the specified torque while holding the sprocket 
stationary using the tool used for removal. 


= atc P 


10.8c ...and recover the Woodruff key 


from the mounting bracket 


10.7b Use the special tool to hold the 
injection pump pulley stationary 


10.8b ...remove the sprocket/pulley... 


12 Turn the injection pump sprocket so that 
the TDC timing mark on the pump sprocket 
aligns with the mark on the pump body (see 
illustration). 


10.12 Align the TDC timing mark on the 
pump sprocket with the mark on the pump 
body (arrowed) 
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10.13 Unscrew the timing plug from the pump head and recover 


the seal 


13 At the rear of the injection pump, unscrew 
the timing plug from the pump head and 


recover the seal (see illustration). 


14 Using a suitable adaptor, fit a DTI gauge to 
the injection pump (see illustrations). Preload 


the dial gauge by 2 mm. 


15 Slacken the blocking bolt at the sprocket 
end of the injection pump and remove the 


intermediate plate (see illustration). 


16 Determine the BDC position of the pump 
piston by turning the injection pump pulley 
slowly in both directions. Note that the TDC 
mark on the pulley is an engine TDC mark, 
but in fact the pump piston is just rising from 
its BDC position. This can be confusing, so it 
is important to observe the movement of the 
dial gauge so that the pump BDC position is 


obtained. 


17 With the pump piston at BDC, turn the 
injection pump sprocket slowly in the direction 
of engine rotation (anti-clockwise) until the DTI 
gauge reads 0.55 mm. Tighten the blocking 
bolt on the pump to lock the pump shaft in the 


timing position. 


10.14b ...and fit a DTI gauge to the injection pump 


18 Remove the DTI gauge and refit the pump 
head plug. Use a new seal and tighten the 
plug to the specified torque. 

19 Refit and tension the injection pump 
drivebelt as described in Chapter 2B, Section 6. 
With the drivebelt fitted, but before turning the 
crankshaft, slacken the blocking bolt, refit the 
intermediate plate and tighten the blocking 
bolt to the specified torque. 

20 If a new injection pump is being fitted, 
prime the new pump by fitting a small funnel 
to the fuel return pipe union and filling the 
cavity with clean diesel. Pad the area around 
the union with clean dry rags to absorb any 
spillage. 

21 Reconnect the fuel injector delivery pipes 
to the injectors and injection pump head, then 
tighten the unions to the correct torque using 
a pair of spanners. 

22 Reconnect the fuel supply and return 
pipes to the pump and tighten the banjo 
bolts to the specified torque, use new sealing 
washers. 

23 The remainder of refitting is the reverse of 


10.14a Insert a suitable adaptor... 


the removal procedure, noting the following 
points: 
a) Reconnect all electrical connections to the 
pump, using the labels made during removal. 
b) Tighten all nuts and bolts to the specified 
torque (where given). 
c) On completion reconnect the battery 
negative cable. 


© 


11 Injectors - 
general information, 
removal and refitting 
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Note: Observe the precautions іп Section 1 
before working on any component in the fuel 
system. 

Warning: Exercise extreme 
A caution when working on the fuel 

injectors. Never expose the hands 
or any part of the body to injector spray, as 
the high working pressure can cause the 
fuel to penetrate the skin, with possibly 
fatal results. You are strongly advised to 


10.15 Slacken the blocking bolt and remove the intermediate 


plate 


11.5 Disconnecting the leak-off hoses 


have any work which involves testing the 
injectors under pressure carried out by a 
dealer or fuel injection specialist. Refer to 
the precautions given in Section 1 of this 
Chapter before proceeding. 


General information 


1 Injectors do deteriorate with prolonged use 
and it is reasonable to expect them to need 
reconditioning or renewal after 60 000 miles or 
so. Accurate testing, overhaul and calibration 
of the injectors must be left to a specialist. A 
defective injector which is causing knocking or 
smoking can be located without dismantling 
2s follows. 

2 Run the engine at a fast idle. Slacken each 
njector union in turn, placing rag around the 
union to catch spilt fuel and being careful not 
to expose the skin to any spray. When the 
anion on the defective injector is slackened, 
the knocking or smoking will stop. 


Removal 


Note: Take great care not to allow dirt into the 
njectors or fuel pipes during this procedure. 
Do not drop the injectors or allow the needles 
at their tips to become damaged. The injectors 
are precision-made to fine limits and must not 
5e handled roughly. 

3 Disconnect the battery negative terminal 
refer to Disconnecting the battery). 


while unscrewing the union nuts 


4 Move the radiator to the service position as 
described in Chapter 3, Section 3. 

5 Carefully clean around the injectors and 
pipe union nuts and disconnect the leak-off 
hoses from the injectors (see illustration). On 
some engines it may be necessary to loosen 
clips before disconnecting the hoses. 

6 Wipe clean the pipe unions then loosen the 
union nuts securing the injector pipes to each 
injector and also the union nuts securing the 
pipes to the rear of the injection pump (pipes are 
removed as one assembly). As each union nut is 
slackened, retain the injector or pump adapter 
with a suitable open-ended spanner to prevent 
it moving. With the union nuts undone remove 


11.7 Removing an injector from the 
cylinder head - 1.9 and 2.4 litre engines 


11.8 Recover the heat shield washer - 
1.9 and 2.4 litre engines 


Unscrew the fuel pipe union nuts while holding the injector 
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with a further spanner 


Ч - 


11.6c Removing the fuel pipes 


the injector pipes from the engine. Cover the 
injector and pipe unions to prevent the entry of 
dirt into the system (see illustrations). 


1.9 and 2.4 litre engines 


7 Unscrew each injector using a 27 mm deep 
socket or box spanner, and remove them from 
the cylinder head (see illustration). 

8 Recover the heat shield washers, and 
discard them - new washers must be used 
when refitting (see illustration). 


2.5 litre engines 


9 Disconnect the wiring for the injector needle 
lift sensor at the connector on the front of the 
cylinder block (see illustration). On all engines 


connector (arrowed) - 2.5 litre engines 
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т A ` = i 
11.10a Unscrew the injector clamp 
retaining bolts and washers... 


11.10с ...апа spacers - 2.5 litre engines 


except engine code AJT, the injector with the 
needle lift sensor is fitted to cylinder No. 5. On 
engine code AJT it is fitted to cylinder No.4. 

10 Unscrew the injector clamp retaining 


% 


H32903 


11.14 The heat shield washer must 
be fitted with the curved side pointing 
downwards (arrow faces the cylinder head) 
- 1.9 and 2.4 litre engines 


11.19 Fit the washers to the injector clamp 
retaining bolts with their dished side facing 
away from the bolt head - 2.5 litre engines 


11.11 Withdraw the injectors from the 
cylinder head - 2.5 litre engines 


bolts and washers, then remove the clamps 
and spacers (see illustrations). 

11 Withdraw the injectors from the cylinder 
head (see illustration). If they are tight, ease 


11.17 Locating a new heat shield washer 
on the injector - 2.5 litre engines 


12.4 Disconnect the wiring connector from 
the top of the stop solenoid 


them out by turning them with a spanner on 
their flats. If they are seized in position, VW 
technicians use a slide hammer tool which is 
screwed onto the pipe union thread. 

12 Using a screwdriver, hook out the heat 
shield washers from the injector recesses in 
the cylinder head. 


Refitting 


1.9 and 2.4 litre engines 


13 Clean out the injector location recesses 
and threads in the cylinder head. 

14 Locate new heat shield washers in the 
cylinder head, making sure that they are fitted 
the correct way round. The outer rims must 
face upwards so that the curved sides are 
pointing downwards (see illustration). 

15 Apply a little anti-seize compound to the 
threads of the injectors, then screw them into 
the cylinder head and tighten to the specified 
torque. 


2.5 litre engines 


16 Clean out the injector location recesses in 
the cylinder head. 

17 Locate new heat shield washers on the 
injectors (see illustration). 

18 Insert each injector making sure that the 
leak-off hose stubs are pointing away from the 
engine, and that the needle lift sensing injector 
is fitted to cylinder No. 4 or 5 as applicable. 
19 Fit the washers to the injector clamp 
retaining bolts with their dished side facing 
away from the bolt head (see illustration). 

20 Refit the spacers and clamps, then fit the 
bolts and washers and tighten the bolts to the 
specified torque. 


All engines 


21 Refit the injector pipes to the injectors and 
injection pump and tighten the nuts while holding 
the injectors or pump adapter with a spanner. 

22 Reconnect the leak-off hoses and tighten 
the clips where necessary. 

23 Move the radiator back to its normal 
position as described in Chapter 3, Section 3. 
24 Reconnect the battery negative terminal. 


12 Fuel injection pump Be 
stop solenoid - SS 
removal and refitting 5 


Note: Observe the precautions іп Section 1 
before working on the fuel system. 


Removal 


1 The stop solenoid is located at the rear of 
the injection pump. 

2 For improved access, move the radiator to 
the service position as described in Chapter 3, 
Section 3. 

3 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

4 Disconnect the wiring connector from the 
top of the stop solenoid (see illustration). 

5 Slacken and withdraw the solenoid body 
from the injection pump. Recover the sealing 
washer, O-ring seal and the plunger. 
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Refitting 

5 Refitting is a reversal of removal. Use a new 
sealing washer and O-ring seal and tighten 
тте solenoid to the specified torque. 


13 Diesel engine management 2 


system (2.5 litre engines) - X 
component removal and refitting 5 


Note: Observe the precautions іп Section 1 
Before working on the fuel system. 


Accelerator pedal position sensor 
1 Proceed as described in Section 5. 


Coolant temperature sensor 
2 Proceed as described in Chapter 3, Section 7. 


Engine speed sensor 


Removal 


3 The engine speed sensor is mounted on 
the front facing side of the cylinder block, 
adjacent to the mating surface of the block 
and transmission bellhousing. 

4 Trace the wiring back from the sensor to the 
adjacent connector and disconnect it. 

5 Undo the retaining screw and withdraw 
the sensor from the cylinder block (see 
illustration). 


Refitting 
6 Refitting is a reversal of removal. 


Start of injection valve 


Removal 


7 The start of injection valve is located just 
below the distributor head on the fuel injection 
pump. First clean the area around the valve to 
prevent dust and dirt entering the fuel system. 
8 Undo the screw and withdraw the valve 
from the injection pump. Be prepared for 
some loss of fuel. 

9 Recover the outer O-ring, strainer and inner 
O-ring. 

10 Disconnect the wiring at the connector. 


Refitting 


11 Refitting is a reversal of removal, but clean 
all components before fitting and tighten the 
Screw securely. 


13.28a Turn the plastic retainer half a 
turn... 


Charge pressure control valve 


Removal 


12 The charge pressure control valve is 
located on the engine compartment bulkhead, 
behind the coolant expansion tank. 

13 Disconnect the wiring connector. 

14 Remove the vacuum hoses, noting their 
order of connection carefully to aid correct 
refitting. 

15 Unscrew the mounting nuts and withdraw 
the valve. 


Refitting 
16 Refitting is a reversal of removal. 


Manifold absolute pressure 
sensor 


Removal 


17 On pre-May 1999 models the manifold 
absolute pressure sensor is an integral part 
of the electronic control unit and cannot be 
removed separately. 

18 On May-1999 models onward, the 
manifold absolute pressure sensor is located 
on the side of the intercooler and incorporates 
the inlet manifold temperature sensor (see 
illustration). 

19 Disconnect the wiring connector from the 
sensor. 

20 Undo the two retaining screws and remove 
the sensor from the intercooler. 


Refitting 
21 Refitting is a reversal of removal. 


13.28b ...disengage the locating tabs on 
the left-hand side... 


13.18 Manifold absolute pressure sensor 
(arrowed) 


Airflow meter 


Removal 


22 The airflow meter is located in the air 
cleaner cover. 

23 Remove the air cleaner cover as described 
in Section 2. 

24 Undo the two retaining screws and remove 
the airflow meter from the air cleaner cover. 


Refitting 
25 Refitting is a reversal of removal. 


Electronic control unit (ECU) 


Caution: The unit is coded, and should not 
be removed without consulting a VW dealer, 
otherwise it may not function correctly 
when reconnected. Always wait at least 
30 seconds after switching off the ignition 
before disconnecting the wiring from the 
ECU. When the wiring is disconnected, all 
the learned values are erased, although 
any contents of the fault memory are 
retained. After reconnecting the wiring, 
the basic settings must be reinstated by a 
VW dealer using a special test instrument. 
Note also that if the ECU is renewed, the 
identification of the new ECU must be 
transferred to the immobiliser control unit 
(where applicable) by a VW dealer. 


Removal 


26 The ECU is located on the left-hand side of 
the engine compartment, in front of the battery. 
27 Make sure the ignition is switched off. 

28 Turn the plastic retainer half a turn, 
disengage the locating tabs and lift off the 


and right-hand side (arrowed)... 


13.28c ... 
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13.28d ...then lift off the cover over the 
battery 


29 Lift off the cover over the top of the ECU 
then withdraw the unit from its location (see 
illustrations). 

30 Release the locking clip or lever on each 
ECU wiring connector, and disconnect them 
with great care. On most models, there is a 
single large connector but in some cases there 
are two separate plugs to be disconnected. 


Refitting 
31 Refitting is a reversal of removal. 


Clutch and brake pedal switches 


Removal and refitting 


32 The clutch and brake pedal switches send 
signals to the ECU which automatically adjusts 
the injection pump timing. The switches 
are located on the clutch and brake pedal 
mounting bracket in the driver's footwell. 


fully... 


13.29a Lift off the cover over the top of the 
ECU... 


33 Turn the retaining catch anti-clockwise 
and open the driver's side stowage box 
fully. Lift the stowage box out of the lower 
retainers and remove it from the facia (see 
illustrations). 

34 Remove the steering column shrouds as 
described in Chapter 11, Section 29. 

35 Disconnect the wiring connector from the 
relevant switch (see illustration). 

36 Turn the switch 90? and remove it from the 
mounting bracket (see illustration). 


Refitting 


37 Refitting is a reversal of removal, but 
before fitting the switch fully extend the 
switch plunger, then depress and hold 
the brake pedal while manoeuvring the 
switch into position. Turn the switch 90? to 
secure. 


13.29b ...then withdraw the unit from its 


location 
14 Intercooler- . SS 
removal and refitting eu 


Removal 


1 Lift off the plastic trim cover over the 
intercooler upper mounting nuts (see 
illustration). 

2 Undo the four nuts securing the intercooler 
to the rubber mounting blocks (see 
illustration). 

3 Disconnect the wiring connector from the 
manifold absolute pressure sensor located on 
the side of the intercooler (see illustration). 
Where fitted, also disconnect the vacuum 
hose located adjacent to the pressure 
sensor. 


13.33b ...then lift the stowage box out of 
the lower retainers and remove it from the 
facia 


13.35 Disconnect the wiring connector 
(arrowed) from the brake pedal switch 


13.36 Turn the switch 90? and remove it 
from the mounting bracket 


14.1 Lift off the 
intercooler upper mounting nuts 


14.2 Undo the four nuts (arrowed) 
securing the intercooler to the rubber 
mounting blocks 
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14.3 Disconnect the wiring connector from 
the manifold absolute pressure sensor 


we Wu. 
...then disconnect the air ducts from 
the intercooler 


14.4c 


4 Release the retaining clips and disconnect the 
air ducts from the intercooler (see illustrations). 
5 Lift the intercooler off the rubber mounting 
сіоскв and remove it from the engine 
compartment (see illustration). 

6 If the intercooler is being removed to 
provide access to the engine, undo the two 
retaining bolts and remove the lower mounting 
bracket from the radiator upper crossmember 
(see illustration). 


Refitting 
7 Refitting is a reversal of removal, but 
check the condition of the rubber mounting 
blocks and renew any that show signs of 
deterioration. 


15 Inlet manifold - 
removal and refitting 


Note: Observe the precautions in Section 1 
before working on fuel system components. 


Removal 


1 Disconnect the battery negative terminal 
irefer to Disconnecting the battery). 

2 Move the radiator to the service position as 
described in Chapter 3, Section 3. 

3 Remove the air cleaner assembly as 
described in Section 2. 

4 Where applicable, unscrew the nuts and 
bolts and remove the EGR valve and pipe 
assembly from the inlet manifold and exhaust 
manifold. Disconnect the vacuum pipe and 
recover the gaskets. 


FP ӨРЕН 
14.4a Release the right-hand air duct 
retaining clip... 


2 


14.5 Lift the intercooler off the rubber 
mounting blocks and remove it from the 
engine compartment 
5 Loosen the clips and disconnect the 

vacuum hoses. 

6 Where fitted, unbolt and remove the heat 
shield from the inlet and exhaust manifold 
(see illustration). 


15.6 Undo the retaining bolts and remove 
the exhaust manifold heat shield (arrowed) 


15.7b ...then withdraw the manifold... 


clip... 


Loses x "EB Р Ho 
14.6 If necessary, undo the retaining bolts 
and remove the intercooler lower mounting 

bracket 
7 Using an Allen key, progressively unscrew 
the bolts securing the inlet manifold to 
the cylinder head, then withdraw the 
manifold and remove the gasket (see 
illustrations). 


15.7a Unscrew the bolts securing the inlet 
manifold to the cylinder head... 


A 


15.7с ...and remove the gasket 
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8 Clean the gasket faces of the manifold and 
cylinder head. 


Refitting 
9 Refitting is a reversal of removal, but fit a 


new gasket and tighten the retaining bolts 
securely. 


16 Exhaust manifold - 
removal and refitting 
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1.9 litre engines 


Removal 


1 Remove the inlet manifold as described in 
Section 15. 

2 Remove the engine undertray as described 
in Chapter 11, Section 25. 

3 Slacken the retaining clips and remove the 
air inlet hoses from the turbocharger. 

4 Unscrew the union nuts and disconnect 
the oil supply and return pipes from the 
turbocharger. 

5 Undo the retaining bolts and separate 
the exhaust front pipe elbow from the 
turbocharger. Move the elbow slightly to one 
side. 

6 Progressively unscrew the mounting nuts 
and remove the washers, then withdraw 
the exhaust manifold, complete with the 
turbocharger from the studs on the cylinder 
head. Recover the gaskets. 

7 With the manifold on the bench unscrew the 
mounting bolts and remove the turbocharger. 

Refitting 

8 Clean the mating surfaces of the manifold 
and cylinder head, then locate new gaskets 
on the studs. 

9 Clean the mating surfaces of the 
turbocharger and manifold, then refit the 
turbocharger to the manifold. Tighten the 
mounting bolts to the specified torque. 

10 Refit the manifold to the studs on the 
cylinder head, and tighten the nuts to the 
specified torque. 

11 Refit the exhaust front pipe elbow to the 
turbocharger and tighten the retaining bolts to 
the specified torque. 

12 Fill the turbocharger with clean engine oil 
via the oil supply pipe connection. 

13 Reconnect the oil supply and return pipes 
to the turbocharger. Tighten the union nuts to 
the specified torque. 

14 Reconnect the air inlet hoses to the 
turbocharger. 

15 Refit the inlet manifold as described in 
Section 15. 

16 Refit the engine undertray as described in 
Chapter 11, Section 25, then lower the vehicle 
to the ground. 

17 When the engine is started after refitting, 
allow it idle for approximately one minute to 
give the oil time to circulate around the turbine 
shaft bearings. 


2.4 litre engines 


Removal 


18 Remove the inlet manifold as described in 
Section 15. 

19 Remove the engine undertray as described 
in Chapter 11, Section 25. 

20 Disconnect the exhaust system front pipe 
from the manifold as described in Section 19. 
21 Progressively unscrew the mounting 
nuts and remove the washers, then withdraw 
the exhaust manifold from the studs on the 
cylinder head. Recover the gaskets. 


Refitting 


22 Refitting is a reversal of removal, but fit 
new gaskets and tighten the mounting nuts to 
the specified torque. 


2.5 litre engines 


Removal 


23 Remove the turbocharger as described in 
Section 18. 

24 Progressively unscrew the mounting 
nuts and remove the washers, then withdraw 
the exhaust manifold from the studs on the 
cylinder head. Recover the gaskets. 


Refitting 

25 Refitting is a reversal of removal, but fit 
new gaskets and tighten the mounting nuts to 
the specified torque. On completion, refit the 
turbocharger as described in Section 18. 


U 


17 Turbocharger — 
general information 
and precautions 
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General information 


1.9 litre (engine code ABL) and all 2.5 litre 
engines are equipped with a turbocharger 
mounted directly on the exhaust manifold. 

The turbocharger increases engine efficiency 
by raising the pressure in the inlet manifold 
above atmospheric pressure. Instead of the 
air simply being sucked into the cylinders, it 
is forced in. Additional fuel is supplied by the 
injection pump, in proportion to the increased 
amount of air. 

Energy for the operation of the turbocharger 
comes from the exhaust gas. The gas flows 
through a specially-shaped housing (the 
turbine housing) and in so doing, spins the 
turbine wheel. The turbine wheel is attached to 
a shaft, at the end of which is another vaned 
wheel, known as the compressor wheel. The 
compressor wheel spins in its own housing, 
and compresses the inducted air on the way 
to the inlet manifold. 

On certain 2.5 litre engines (engine codes 
ACV, AUF and AYC), between the turbocharger 
and the inlet manifold, the compressed air 
passes through an intercooler. The purpose 
of the intercooler is to remove from the 
inducted air some of the heat gained in being 
compressed. Because cooler air is denser, 


removal of this heat further increases engine 
efficiency. 

The turbo shaft is pressure-lubricated by its 
own dedicated oil feed pipe. The shaft ‘floats’ 
оп a cushion of oil. Oil is returned to the sump 
via a return pipe that connects to the sump. 

The turbocharger unit has an integral 
wastegate valve and vacuum actuator 
diaphragm, which is used to control the boost 
pressure applied to the inlet manifold. 


Precautions 


Caution: Do not operate the engine if any 
of air intake ducts are disconnected or 
the filter element is removed. Any debris 
entering the engine will cause severe 
damage to the turbocharger. 

Caution: To prevent damage to the 
turbocharger, do not race the engine 
immediately after start-up, especially if 
it is cold. Allow it to idle smoothly to give 
the oil a few seconds to circulate around 
the turbocharger bearings. Always allow 
the engine to return to idle speed before 
switching it off ~ do not blip the throttle 
and switch off, as this will leave the turbo 
spinning without lubrication. 

Caution: Observe the recommended 
intervals for oil and filter changing, 
and use a reputable oil of the specified 
quality. Neglect of oil changing, or use of 
inferior oil, can cause carbon formation 
on the turbo shaft, leading to subsequent 
failure. 


18 Turbocharger - 
removal and refitting 
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Note: Тһе turbocharger should only be 
removed with the engine completely cool. 


1.9 litre engines 


1 The turbocharger is removed together with 
the exhaust manifold and the two components 
are then separated on the bench. Proceed as 
described in Section 16. 


2.5 litre engines 


Removal 


2 Remove the inlet manifold as described in 
Section 15. 

3 Remove the engine undertray as described 
in Chapter 11, Section 25. 

4 Remove the exhaust system front pipe as 
described in Section 19. 

5 Disconnect the vacuum hoses at the charge 
pressure control valve and at the turbocharger 
vacuum actuator and banjo union (see 
illustrations). 

6 Slacken the retaining clip and remove the 
air inlet hose from the turbocharger air duct 
(see illustration). 

7 Remove the breather hose between 
the crankcase ventilation valve and the 
turbocharger air duct, then undo the retaining 
bolts and remove the air duct. 


18.5a Disconnect the vacuum hoses at the 
turbocharger vacuum actuator... 


8 Undo the cap nut, disconnect the oil supply 
pipe from the turbocharger and collect the two 
washers (see illustrations). 

9 Undo the two bolts and disconnect the 
gil return pipe flange from the turbocharger. 
Collect the gasket (see illustrations). 

10 Undo the bolt and two nuts securing 
the turbocharger to the manifold (see 
illustrations). Lift the turbocharger upwards 
and remove it from the manifold. 


Refitting 


11 Refitting is a reversal of removal, bearing 
in mind the following points: 
a) Use new gaskets and seals at all 
disturbed connections. 
b) Tighten all fastenings to the specified 
torque (where given). 
c) Before reconnecting the oil supply pipe, 


18.9b ...then disconnect the turbocharger 
oil return pipe flange and collect the 
gasket 


fill the turbocharger with clean engine oil 
via the oil supply pipe connection. 
d) When the engine is started after refitting, 


18.8d ...and remove the lower copper 


18.10a Turbocharger mounting bolt 
(arrowed)... 


washer 


` 


p nut... 
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18.6 Slacken the retaining clip and remove 
the air inlet hose from the turbocharger air 
duct 


allow it idle for approximately one minute 
to give the oil time to circulate around the 
turbine shaft bearings. 


...Femove the upper copper washer... 


18.9a Undo the two bolts (arrowed)... 


18.10b ...and mounting nuts (arrowed) 
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To make an exhaust system clamping 
wedge, obtain a strip of steel about 
| 3 mm thick, 100 mm long and 40 mm 
| wide, Cut off approximately 7 mm on 
each side, leaving a small flange at the 
bottom of the cut. Use a file to chamfer 
each side slightly at the top of the cut. 
You will need to make two of these 


wedges. 


19 Exhaust system – 
general information 
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and component renewal 

Warning: Inspection and repair 
A of exhaust system components 

should be done only after the 
system has cooled completely. This 
applies particularly to the catalytic 
converter, which runs at very high 
temperatures. 


General information 


1 The exhaust system consists of the front 
pipe, the front silencer (or catalytic converter, 
depending on specification), the intermediate 
silencer and the tail pipe which contains a rear 
silencer on certain models. A semi-flexible 
coupling is used in the front pipe attachment 
at the exhaust manifold or turbocharger 
elbow. 

2 The system is suspended throughout its 
entire length by rubber mountings, which are 
secured to the underside of the vehicle by 
metal brackets. 


19.9 Using the same procedure, remove 
the remaining clamping spring in the same 
way 


19.8a Push the exhaust system front pipe 
sideways and insert the clamping wedge 


Removal 


3 Each exhaust section can be removed 
individually or, alternatively, the complete 
system can be removed as a unit. 

4 To remove the system or part of the system, 
first jack up the front or rear of the vehicle and 
support it on axle stands (see Jacking and 
Vehicle Support). Alternatively position the 
vehicle over an inspection pit or on car ramps. 
Front pipe 

5 On models without a catalytic converter, 
separate the front pipe from the front silencer 
by undoing the nut and bolt and releasing the 
clamp. Apply penetrating fluid to the joint and 
pull the front silencer out of the front pipe if 
possible. It may be necessary to release part 
of the system from its mountings so that the 
joint can be twisted apart. 

6 On models with a catalytic converter, undo 
the three nuts, remove the bolts and separate 
the flange joint. Recover the gasket. 

7 It is now necessary to remove the two 
clamping springs that secure the front pipe to 
the exhaust manifold or turbocharger elbow. 
To do this it will be necessary to obtain two 
clamping wedges (VW special tool 3140) or 
make up suitable alternatives (see Tool Tip). 
8 Push the bottom of the exhaust system 
front pipe toward the right-hand side of 
the vehicle as far as possible to spread the 
left-hand clamping spring. Insert the VW 
tool or the home-made alternative into the 


19.10 Place the clamping spring over 

the slightly open vice jaws and tap the 

clamping wedge out of the clamping 
spring 


19.8b Push the front pipe the other way 
and remove the clamping spring and 
wedge 


clamping spring from the front and push it 
fully into the clamping spring, up to the flange. 
Move the front pipe toward the left-hand side 
of the vehicle as far as it will go and withdraw 
the clamping spring and the tool (see 
illustrations). 

9 Using the same procedure, remove the 
remaining clamping spring in the same way, 
then remove the front pipe from under the 
vehicle (see illustration). Check the condition 
of the sealing ring and renew it if necessary 
10 To remove the tool from the clamping 
spring after removal, place the clamping 
spring over the slightly open jaws of a vice 
and tap the tool out of the clamping spring 
using a hammer (see illustration). 

11 To insert the tool into the clamping 
springs so they are ready for refitting, secure 
the clamping spring in the vice. Use two 
screwdrivers inserted in the holes in the 
clamping spring and push down on the 
screwdrivers to spread the spring apart. 
With the spring fully spread, tap the tool into 
position with a hammer then remove the 
screwdrivers (see illustration). 


Front silencer 


12 Separate the front silencer from the front 
pipe by undoing the nut and bolt and releasing 
the clamp. Apply penetrating fluid to the joint 
and pull the front silencer out of the front pipe 
if possible. It may be necessary to release part 
of the system from its mountings so that the 
joint can be twisted apart. 


clamping spring 


13 Separate the front silencer from the 
ntermediate silencer using the same 
procedure, release it from the mountings, 
then remove the front silencer from under the 
vehicle. 


Catalytic converter 


14 Slacken and remove the nuts securing the 
front pipe to the catalytic converter. Remove 
the bolts and recover the gasket from the 
flange joint. 

15 Separate the catalytic converter from 
the intermediate pipe by undoing the nut 
and bolt and releasing the clamp. Apply 
penetrating fluid to the joint, release it 
from the mountings, and pull the catalytic 
converter out of the intermediate silencer 
using a twisting motion. 


Intermediate silencer 


16 Undo the nuts and bolts and disengage 
the clamp at each end if the intermediate 
silencer. 

17 Disengage the intermediate pipe from the 
tailpipe and the catalytic converter/front pipe, 


release it from the mountings, and remove it 
from the vehicle. 


Tailpipe 
18 Undo the nut and bolt, disengage the 
tailpipe clamp, then separate the joint. 


19 Unhook the tailpipe from its mounting 
rubbers and remove it from the vehicle. 


Complete system 


20 Disconnect the front pipe from the 
manifold - see paragraphs 7 to 11. 

21 With the aid of an assistant, free the 
system from all its mounting rubbers and 
manoeuvre it out from underneath the vehicle. 


Heatshield(s) 


22 The heatshields are secured to the 
underside of the body by a mixture of nuts, 
bolts and clips. Each shield can be removed 
once the relevant exhaust section has been 
removed. Note that if the shield is being 
removed to gain access to a component 
located behind it, in some cases it may prove 
sufficient to remove the retaining nuts and/or 
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bolts and simply lower the shield, removing 
the need to disturb the exhaust system. 


Refitting 

23 Each section is refitted by a reverse of 
the removal sequence, noting the following 
points. 

a) Ensure that all traces of corrosion have 
been removed from the flanges and 
renew all necessary gaskets. 

b) Inspect the rubber mountings for signs 
of damage or deterioration and renew as 
necessary. 

c) When reconnecting the front pipe to the 
manifold or turbocharger elbow,fit the 
clamping springs so that the flange on 
the clamping wedge is facing forward, 
then tap out the clamping wedge using a 
hammer. 

d) Prior to tightening the exhaust system 
fasteners, ensure that all rubber 
mountings are correctly located and that 
there is adequate clearance between the 
exhaust system and vehicle underbody. 
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Chapter 4 Part В: 
Emission control systems 


Contents 


Catalytic converter ~ general information and precautions........ 
Crankcase emission control system - general information........ 2 


Degrees of difficulty 
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Specifications 


Torque wrench settings 
4-cylinder engines: 


EGR valve-to-manifold bolts ............. 
EGR valve semi-flexible pipe nuts/bolts. ... . 


5-cylinder engines: 


EGR valve-to-manifold bolts ............. 


EGR valve semi-flexible pipe: 


To EGR valve Бойб................... 


1 General information 


Emission control systems 


A number of systems are fitted that help 
to minimise harmful emissions: a crankcase 
emission-control system that reduces 
the release of pollutants from the engines 
lubrication system is fitted to all models, 
catalytic converters that reduce exhaust gas 
pollutants are fitted to most later models. 
An Exhaust Gas Recirculation (EGR) system 
may also be fitted to further decrease exhaust 
emissions. 


Crankcase emission control 


To reduce the emission of unburned 
hydrocarbons from the crankcase into the 
atmosphere, the engine is sealed and the 


Fairly easy, suitable SS 
for beginner with 
some experience 


Section number 
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4 Exhaust Gas Recirculation (EGR) system — general information and 


component (enewal.. 5:2 ose ce аа уо EVER RP PR TSR es 3 

General ntomiaBUOf -ев<5%4:5556959-%9:20 SR 0.6.4 EG тыла аа 1 

SS | Fairly difficult, Sw | Difficult, suitable ә | Very difficult, % 

SS | suitable for competent uw for experienced DIY | suitable for expert wN | 
We | DIY mechanic AÑ | mechanic ў DIY or professional ў 


Мт 


MERERI. 25 
NUT TUE ID 25 


өз-ара 15 


РЕФ АУУ Е 15 
E Ka" dr 8 9 Sca] 25 


blow-by gases and oil vapour are drawn from 
inside the crankcase, through a wire mesh oil 
separator, into the inlet manifold to be burned 
by the engine during normal combustion. 

A pressure regulating valve (on the camshaft 
cover) controls the flow of gases from the 
crankcase. 

If the engine is worn, the raised crankcase 
pressure (due to increased blow-by) will 
cause some of the flow to return through 
the inlet manifold under all operating 
conditions. 


Exhaust emission control 


An oxidation catalyst is fitted in the exhaust 
system on most models. This has the effect 
of removing a large proportion of the gaseous 
hydrocarbons, carbon monoxide and 
particulates present in the exhaust gas. 

The Exhaust Gas Recirculation (EGR) 
system reduces the level of nitrogen oxides 
produced during combustion by introducing 


a proportion of the exhaust gas back into the 
inlet manifold, under certain engine operating 
conditions, via a plunger valve. The system 
is controlled electronically by the glow plug 
control module (4-cylinder engines) by the 
diesel engine management ECU (5-cylinder 
engines). 


2 Crankcase emission 
control system - 
general information 


The crankcase emission control system 
consists of a series of hoses that connect 
the crankcase vent to the camshaft cover 
vent and the air inlet, a pressure regulating 
valve (where applicable) and an oil separator 
unit. 

The system requires no attention other than 
to check at regular intervals that the hose(s) 
are free of blockages and undamaged. 


4Be2 Emission control systems 


3.5a Typical arrangement of EGR valve and associated components - 
1.9 litre engines 


4 Inlet manifold 


1 Gaskets 
2 Exhaust manifold 5 Nut 
3 EGR valve 

3 Exhaust Gas Recirculation (EGR) 2. 
system - general information X 
and component renewal > 


General information 


1 The EGR system is only fitted to 1.9 litre 
and 2.5 litre engines, and consists of an 


3.6a Unscrew the two bolts (arrowed) 
securing the semi-flexible pipe to the EGR 
valve... 


3.6d ...and collect the two flange gaskets - 
2.5 litre engines 


7 Bolts 
8 Semi-flexible pipe 


6 Oil supply pipe bracket 


EGR recirculation valve, an EGR modulator 
valve and a series of connecting vacuum 
hoses. 

2 The EGR valve is mounted on a flange joint 
at the inlet manifold and is connected to a 
second flange joint at the exhaust manifold by 
a semi-flexible pipe. 

3 The EGR modulator valve is mounted on 
the on the engine compartment bulkhead. 


P ы Em 
3.6b ...and the two nuts (arrowed) 


securing the pipe to the exhaust manifold — 


2.5 litre engines 


3.7a Remove the EGR valve assembly 
from the inlet manifold... 


3.5b Disconnect the vacuum hose from 
the port on the EGR valve - 
2.5 litre engines 


Component renewal 


EGR valve 


4 On engines with an intercooler mounted 
over the top of the camshaft cover, remove 
the intercooler as described in Chapter 4A, 
Section 14. 

5 Disconnect the vacuum hose from the port 
on the EGR valve (see illustrations). 

6 Unscrew the two bolts securing the 
semi-flexible pipe to the EGR valve and the 
two nuts securing the pipe to the exhaust 
manifold. Lift off the pipe and collect the two 
flange gaskets (see illustrations). 

7 Unscrew the bolts that secure the EGR 
valve to the inlet manifold flange. Lift off the 
EGR valve assembly and collect the gasket 
(see illustrations). 


Р" в М 
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3.6c Lift off the pipe... 


3.7b ...and collect the gasket - 
2.5 litre engines 
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8 Refitting is a reversal of removal, noting the 
following points: 

2) Use new flange joint gaskets and 
self-locking nuts. 

5) When reconnecting the semi-flexible pipe, 
fit the retaining nuts/bolts loosely and 
ensure that the pipe is unstressed before 
tightening the nuts/bolts to the specified 
torque. 


EGR modulator valve 


9 Disconnect the wiring connector from the 
valve (see illustration). 

10 Identify the vacuum hoses for position, 
then disconnect them from the valve. 

11 Unscrew the mounting nuts and remove 
the valve from the bulkhead bracket. 

12 Refitting is a reversal of removal. 
Caution: Ensure that the vacuum hoses are 
refitted correctly; combustion and exhaust 
smoke production can be drastically 
affected by an incorrectly operating EGR 
system. 


4 Catalytic converter - 
general information 
and precautions 


General information 


1 The catalytic converter reduces harmful 
exhaust emissions by chemically converting 
the more poisonous gases to ones which (in 
theory at least) are less harmful. The chemical 
reaction is known as an ‘oxidising’ reaction, or 
one where oxygen is ‘added’. 

2 Inside the converter is a honeycomb 
structure, made of ceramic material and 
coated with the precious metals palladium, 


platinum and rhodium (the ‘catalyst’ which 
promotes the chemical reaction). The chemical 
reaction generates heat, which itself promotes 
the reaction - therefore, once the vehicle has 
been driven several miles, the body of the 
converter will be very hot. 

3 The ceramic structure contained within 
the converter is understandably fragile, and 
will not withstand rough treatment. Since 
the converter runs at a high temperature, 
driving through deep standing water (in flood 
conditions, for example) is to be avoided, 
since the thermal stresses imposed when 
plunging the hot converter into cold water 
may well cause the ceramic internals to 
fracture, resulting in a 'blocked' converter 
- a common cause of failure. A converter 
which has been damaged in this way can 
be checked by shaking it (do not strike it) 
- if a rattling noise is heard, this indicates 
probable failure. Note: Checking the 
operation of a catalytic converter requires 
expensive and sophisticated diagnostic 
equipment, starting with a high-quality 
exhaust gas analyser. If the level of CO in 
the exhaust gases is too high, a full check 
of the engine management system must be 
carried out to eliminate all other possibilities 
before the converter is suspected of being 
faulty. The vehicle should be taken to a VW 
dealer for this work to be carried out using 
the correct diagnostic equipment. Do not 
waste time trying to test the system without 
such facilities. 


Precautions 


4 The catalytic converter is a reliable and 
simple device which needs no maintenance 
in itself, but there are some facts of which an 


engine compartment bulkhead - 
2.5 litre engines 
owner should be aware if the converter is to 
function properly for its full service life. 

a) DO NOT use fuel or engine oil additives — 
these may contain substances harmful to 
the catalytic converter. 

b) DO NOT continue to use the vehicle if the 
engine burns oil to the extent of leaving a 
visible trail of blue smoke. 

c) Remember that the catalytic converter 
operates at very high temperatures. DO 
NOT, therefore, park the vehicle in dry 
undergrowth, over long grass or piles of 
dead leaves after a long run. 

d) Remember that the catalytic converter 
is FRAGILE - do not strike it with tools 
during servicing work. 

е) The catalytic converter, used on a well- 
maintained and well-driven vehicle, 
should last for between 50 000 and 
100 000 miles — if the converter is no 
longer effective it must be renewed. 
Renewal procedures are contained in 
Chapter 4A, Section 19. 


Notes 
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Starting and charging systems 
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Specifications 


General 
Esctrical systém {уре хотела аьаан: Т 


Glow plugs 


Brent CONSUMPTION «a3 2 uie з лаа ао оа ли te 5294 


Torque wrench settings 
Alternator mountings: 
With auxiliary V-belt drive: 
Adjustment arm nut locking Бой........................... 
Adjustment arm-to-mounting bracket бой................... 
Mouriting КоВ. е 5022725 2*5 ьа ваа зе ФЬ 
With ribbed auxiliary belt drive: 
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Starter motor mounting bolts: 
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12 volt, negative-earth 


44 to 110 Ah (depending on model and market) 


Bosch or Valeo 
65, 70, 90 or 120 amp 


Pre-engaged 


10 amps per glow plug 


Nm Ibf ft 
35 26 
23 17 
35 26 
25 18 
15 11 
25 18 
15 11 
40 30 
20 15 


5*2 Starting and charging systems 


1 General information, 
precautions and 
battery disconnection 


General information 


The engine electrical system consists 
mainly of the charging and starting systems, 
and the engine pre/post-heating system. 
Because of their engine-related functions, 
these components are covered separately 
from the body electrical devices such as the 
lights, instruments, etc (which are covered in 
Chapter 12). 

The electrical system is of 12-volt negative 
earth type. 

The battery may be of the low-maintenance 
or maintenance-free (sealed for life) type, 
and is charged by the alternator, which is 
belt-driven from the crankshaft pulley. 

The starter motor is of pre-engaged type 
incorporating an integral solenoid. On starting, 
the solenoid moves the drive pinion into 
engagement with the flywheel/driveplate ring 
gear before the starter motor is energised. 
Once the engine has started, a one-way clutch 
prevents the motor armature being driven by 
the engine until the pinion disengages. 

Further details of the various systems are 
given in the relevant Sections of this Chapter. 
While some repair procedures are given, 
the usual course of action is to renew the 
component concerned. 


Precautions 


It is necessary to take extra care when 
working on the electrical system to avoid 
damage to semi-conductor devices (diodes 
and transistors), and to avoid the risk of 
personal injury. In addition to the precautions 
given in Safety first! at the beginning of this 
manual, observe the following when working 
on the system: 

е Always remove rings, watches, etc before 
working on the electrical system. Even 
with the battery disconnected, capacitive 
discharge could occur if a component's live 
terminal is earthed through a metal object. 
This could cause a shock or nasty burn. 

* Do not reverse the battery connections. 
Components such as the alternator, 
electronic control units, or any other 
components having semi-conductor 
circuitry could be irreparably damaged. 

* If the engine is being started using jump 
leads and a slave battery, connect the 
batteries positive-to-positive and negative- 
to-negative (see ‘Jump starting’). This 
also applies when connecting a battery 
charger but in this case both of the battery 
terminals should first be disconnected. 

* Never disconnect the battery terminals, 
the alternator, any electrical wiring or any 
test instruments when the engine is running. 
* Do not allow the engine to turn the 
alternator when the alternator is not 
connected. 


* Never test for alternator output by 
flashing the output lead to earth. 

* Never use an ohmmeter of the type 
incorporating a hand-cranked generator 
for circuit or continuity testing. 

* Always ensure that the battery negative 
lead is disconnected when working on the 
electrical system. 

* Before using electric arc welding 
equipment on the vehicle, disconnect the 
battery, alternator and components such 
as the engine powertrain control module to 
protect them from the risk of damage. 


Battery disconnection 


Refer to the precautions listed in 
Disconnecting the battery in the Reference 
chapter at the end of this manual. 


2 Electrical fault finding - 
general information 


Refer to Chapter 12, Section 2. 


3 Battery - KASS 
testing and charging ES 
x 

Testing 


1 The simplest way to test a battery is with a 
voltmeter (or multimeter set to voltage testing) 
- connect the voltmeter across the battery 
terminals, observing the correct polarity. The 
test is only accurate if the battery has not 
been subjected to any kind of charge for the 
previous six hours. If this is not the case, 
switch on the headlights for 30 seconds, then 
wait four to five minutes before testing the 
battery after switching off the headlights. All 
other electrical circuits must be switched off, 
so check that the doors and, where applicable, 
the tailgate are fully shut when making the 
test. 

2 If the voltage reading is less than 12.0 volts, 
then the battery is less than healthy. Under 
11.5 volts and the battery needs charging. 
However, as little as 11.0 volts will still usually 
be enough to start the engine, though a 
battery in this condition could not be relied 
on. A reading of around 10.0 volts suggests 
that one of the six battery cells has died - a 
common way for modern batteries to fail. 

3 If the battery is to be charged, remove it 
from the vehicle (see Section 4) and charge it 
as described later in this Section. 


Low maintenance battery 


4 If the vehicle covers a small annual mileage, 
it is worthwhile checking the specific gravity of 
the electrolyte every three months to determine 
the state of charge of the battery. Use a 
hydrometer to make the check and compare 
the results with the tool maker's instructions 
(typically, there will be a colour-coded scale 
on hydrometers sold for battery testing). 


5 If the battery condition is suspect, first 
check the specific gravity of electrolyte in each 
cell. A significant variation between any cells 
indicates loss of electrolyte or deterioration of 
the internal plates. 

6 If the cell variation is satisfactory but the 
battery is discharged, it should be charged as 
described later in this Section. 


Maintenance-free battery 


7 |n cases where а ‘sealed for life’ 
maintenance-free battery is fitted, topping-up 
and testing of the electrolyte in each cell is 
not possible. The condition of the battery 
can therefore only be tested using a battery 
condition indicator or a voltmeter. 


Charging 

Note: Тһе following is intended as a guide 
only. Always refer to the manufacturer's 
recommendations (often printed on a label 
attached to the battery), and always disconnect 
both terminal leads (or preferably remove the 
battery) before charging. 


Low maintenance battery 


8 It is advisable to remove the cell caps or 
covers if possible during charging, but note 
that the battery will be giving off potentially 
explosive hydrogen gas while it is being 
charged. Small amounts of acidic electrolyte 
may also escape as the battery nears full 
charge. Removing the cell caps will allow you 
to check whether all six cells are receiving 
charge - after a while, the electrolyte should 
start to bubble. If any cell does not bubble, 
this may indicate that it has failed, and the 
battery is no longer fit for use. 

9 Charge the battery at a rate of 3.5 to 4 amps 
and continue to charge the battery at this rate 
until no further rise in specific gravity is noted 
over a four hour period. 

10 Alternatively, a trickle charger charging 
at the rate of 1.5 amps can safely be used 
overnight. 

11 Specially rapid ‘boost’ charges which аге 
claimed to restore the power of the battery in 
1 to 2 hours are not recommended, as they 
can cause serious damage to the battery 
plates through overheating. 

12 While charging the battery, note that the 
temperature of the electrolyte should never 
exceed 38?C. 


Maintenance-free battery 


13 This battery type takes considerably 
longer to fully recharge than the standard 
type, the time taken being dependent on the 
extent of discharge, but it will take anything 
up to three days. 

14 A constant voltage type charger is 
required, to be set, when connected, to 
13.9 to 14.9 volts with a charger current 
below 25 amps. Using this method, the 
battery should be usable within three hours, 
giving a voltage reading of 12.5 volts, but 
this is for a partially-discharged battery 
and, as mentioned, full charging can take 
considerably longer. 
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15 If the battery is to be charged from a fully 
zsscharged state, have it recharged by your 
тезіег or local automotive electrician, as the 
charge rate is higher and constant supervision 
Suring charging is necessary. 


4 Battery - 
removal and refitting 


Жу? 


Note: Refer to ‘Disconnecting the battery’ 
сеіоге proceeding. 


Removal 


1 Turn the plastic retainer half a turn, 
disengage the locating tabs and lift off the 
cover over the battery (see illustrations). 

2 For improved access to the battery remove 
the pollen filter as described in Chapter 1, 
Section 18. 

3 Where fitted, lift out the cover at the side of 
the battery (see illustration). 

4 On later models, unclip the electrical 
junction box in front of the battery location 
and drop it down to provide additional 
clearance. 

5 Disconnect the lead at the negative (-) 
terminal by unscrewing the retaining nut and 
removing the terminal clamp. Note that the 
battery negative (-) and positive (+) terminal 
connections are stamped on the battery case. 
6 Disconnect the lead at the positive (+) 
terminal by unscrewing the retaining nut and 
removing the terminal clamp. 

7 Unscrew the retaining bolt and remove the 
battery retaining clamp. 

8 Carefully lift the battery from its location 
and remove it from the vehicle. Make sure the 
battery is kept upright at all times. 
Refitting 

Note: As a precaution, before refitting the 
battery check that all doors are unlocked. 

9 Refitting is a reversal of removal, but 
smear petroleum jelly on the terminals after 
reconnecting the leads to reduce corrosion, 
and always reconnect the positive lead(s) first, 
followed by the negative lead(s). 


5 Charging system - ES 
testing N 
ж 


Note: Refer to the precautions given in ‘Safety 
first!’ and in Section 1 of this Chapter before 
starting work. 
1 If a malfunction occurs in the charging 
circuit, don’t automatically assume that the 
alternator is causing the problem. First check 
the following items: 
a) Check the tension and condition of the 
auxiliary drivebelt (see Chapter 1, Section 
28) – renew it if it is worn or deteriorated. 
b) Ensure the alternator mounting bolts are 
tight. 
c) Inspect the alternator wiring harness 
and the electrical connections at the 


4.1c 


alternator; they must be in good condition 
and tight. 

d) Start the engine and check the alternator 
for abnormal noises - for example, a 
shrieking or squealing sound may indicate 
a badly-worn bearing or bush. 

e) Make sure the battery is fully-charged 
— one bad cell in a battery can cause 
overcharging by the alternator. 

f) Disconnect the battery leads (negative 
first, then positive). Inspect the battery 
posts and the lead clamps for corrosion. 
Clean them thoroughly if necessary (see 
Weekly checks). Reconnect the lead to 
the positive terminal. 

д) With the ignition and all accessories 
switched off, insert a test light between 
the battery negative post and the 
disconnected negative lead clamp: 

1) If the test light does not come on, 
re-attach the clamp and proceed to the 
next step. 
2) If the test light comes on, there 
is a short in the electrical system of the 
vehicle. The short must be repaired 
before the charging system can be 
checked. 
3) To find the short, disconnect the 
alternator wiring harness. If the light goes 
out, the alternator is at fault. If the light 
stays on, remove each fuse until it goes 
out - this will tell you which component is 
short-circuited. 
2 Using a voltmeter, check the battery voltage 
with the engine off. It should be approximately 
12.0 volts. 


4.1b ...disengage the locating tabs on the 
left-hand side... 


E ^w 


4.1d ...then lift off the cover over the 
battery 


3 Start the engine and check the battery 
voltage again. Increase the engine speed until 
the voltmeter remains steady; it should now 
be approximately 13.5 to 14.6 volts. 

4 Switch on as many electrical accessories 
(eg, the headlights and heater blower) as 
possible, and check that the alternator 
maintains the regulated voltage at around 
13.0 to 14.0 volts. The voltage may drop 
and then come back up; it may also be 
necessary to increase engine speed slightly, 
even if the charging system is working 
properly. 

5 If the regulated voltage is not as stated, the 
fault may be due to worn brushes, weak brush 
springs, a faulty voltage regulator, a faulty 
diode, a severed phase winding, or worn or 
damaged slip rings. The alternator should be 
renewed or taken to a dealer or auto electrician 
for testing and repair. 


4.3 Where fitted, lift out the cover at the 
side of the battery 
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7.6 Wiring attachment points (arrowed) at 
the rear of the alternator 


6 Auxiliary drivebelt - 
removal and refitting 


Refer to Chapter 2A, Section 6 (4-cylinder 
engines) or Chapter 2B, Section 8 (5-cylinder 
engines). 


7 Alternator - 
removal and refittingl 


WHEY 


Removal 


1 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

2 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
3 Remove the engine undertray as described 
in Chapter 11, Section 25. 

4 Remove the auxiliary drivebelt as described 
in Chapter 2A, Sectiof 6 (4-cylinder engines) 
or Chapter 2B, Section 8 (5-cylinder engines). 
5 Disconnect the charge warning light wiring 
from the alternator at the connector. 

6 Remove the protective cap and unscrew the 
nut, then disconnect the positive cable from 
the alternator at the screw terminal. Where 
applicable, unbolt and remove the cable guide 
(see illustration). 

7 On early models, undo the alternator 
adjustment arm bolt. 

8 Unscrew and remove the lower then upper 


the coolant pipe support bracket to the 
starter motor flange 


à y COEM оты 
7.8 Alternator mounting bolts (arrowed) 


mounting bolts, then lift the alternator away 
from its bracket (see illustration). 


Refitting 
9 Refitting is a reversal of removal, but tighten 
the mounting bolts to the specified torque. 


8 Alternator- ж 
testing and overhaul N 
N 


If the alternator is thought to be suspect, 
it should be removed from the vehicle and 
taken to an auto electrician for testing. Most 
auto electricians will be able to supply and fit 
brushes at a reasonable cost. However, check 
on the cost of repairs before proceeding as it 
may prove more economical to obtain a new 
or exchange alternator. 


9 Starting system - 
testing 


ж? 


Note: Refer to the precautions given in ‘Safety 
first!’ and in Section 1 of this Chapter before 
starting work. 

1 If the starter motor fails to operate during 
the normal starting procedure, the possible 
causes are as follows: 

a) The engine immobiliser is faulty. 

b) The battery is faulty. 

c) The electrical connections between the 
switch, solenoid, battery and starter 
motor are somewhere failing to pass 
the necessary current from the battery 
through the starter to earth. 

а) The solenoid is faulty. 

e) The starter motor is mechanically or 
electrically defective. 

2 To check the battery, switch on the 
headlights. If they dim after a few seconds, 
this indicates that the battery is discharged - 
recharge (see Section 3) or renew the battery. 
If the headlights glow brightly, operate the 
starter switch while watching the headlights. 
If they dim, then this indicates that current 
is reaching the starter motor, therefore the 
fault must lie in the starter motor. If the lights 
continue to glow brightly (and no clicking 
sound can be heard from the starter motor 


solenoid), this indicates that there is a fault 
in the circuit or solenoid — see the following 
paragraphs. If the starter motor turns slowly 
when operated, but the battery is in good 
condition, then this indicates either that the 


- starter motor is faulty, or there is considerable 


resistance somewhere jn the circuit. 

3 If a fault in the circuit is suspected, 
disconnect the battery leads (including the 
earth connection to the body), the starter/ 
solenoid wiring and the engine/transmission 
earth strap. Thoroughly clean the connections, 
and reconnect the leads and wiring. Use a 
voltmeter or test light to check that full battery 
voltage is available at the battery positive lead 
connection to the solenoid. Smear petroleum 
jelly around the battery terminals to prevent 
corrosion — corroded connections are among 
the most frequent causes of electrical system 
faults. 

4 If the battery and all connections are in good 
condition, check the circuit by disconnecting 
the ignition switch supply wire from the 
solenoid terminal. Connect a voltmeter or 
test lamp between the wire end and a good 
earth (such as the battery negative terminal), 
and check that the wire is live when the 
ignition switch is turned to the 'start' position. 
If it is, then the circuit is sound - if not the 
circuit wiring can be checked as described in 
Chapter 12, Section 2. 

5 The solenoid contacts can be checked by 
connecting a voltmeter or test light between 
the battery positive feed connection on the 
starter side of the solenoid and earth. When 
the ignition switch is turned to the 'start' 
position, there should be a reading or lighted 
bulb, as applicable. If there is no reading or 
lighted bulb, the solenoid is faulty. 

6 If the circuit and solenoid are proved sound, 
the fault must lie in the starter motor. In this 
event, it may be possible to have the starter 
motor overhauled by a specialist, but check 
on the cost of spares before proceeding, as it 
may prove more economical to obtain a new 
or exchange motor. 


10 Starter motor - 
removal and refitting 


WHEY 


Removal 


1 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

2 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
3 Remove the engine undertray as described 
in Chapter 11, Section 25. 

4 Note the location of the two wires on the 
starter motor. Disconnect the wire from the 
solenoid, then unscrew the nut and disconnect 
the battery cable from the main terminal. 

5 Unscrew the bolt securing the coolant pipe 
support bracket to the starter motor flange 
(see illustration). 


13.11а On early models, remove the nuts 
and washers from the glow plug terminal, 
then lift off the bus bar 


6 Unscrew the two mounting bolts and 
withdraw the starter motor downwards from 
the engine and transmission. 


Refitting 
7 Refitting is a reversal of removal, but tighten 
the mounting bolts to the specified torque. 


11 Starter motor - ж 
testing and overhaul 5 
x 


If the starter motor is thought to be suspect, 
it should be removed from the vehicle and 
taken to an auto electrician for testing. Most 
auto electricians will be able to supply and fit 
brushes at a reasonable cost. However, check 
on the cost of repairs before proceeding as it 
may prove more economical to obtain a new 
or exchange motor. 


12 Pre/post-heating system - 
general information 


To assist cold starting, a pre-heating system 
is fitted, which comprises a glow plug for each 
cylinder, a glow plug control unit or engine 
management ECU, a facia mounted warning 
lamp and the associated electrical wiring. 

The glow plugs are miniature electric 
heating elements, encapsulated in a metal 
case with a probe at one end and electrical 
connection at the other. Each swirl chamber/ 
inlet tract has a glow plug threaded into it, 
the glow plug probe is positioned directly in 
line with incoming spray of fuel. When the 
glow plug is energised, the fuel passing over 
it is heated, allowing its optimum combustion 
temperature to be achieved more readily when 
it reaches the cylinder. 

The duration of the pre-heating period 
is governed by the glow plug control unit or 
engine management ECU, which monitors 
the temperature of the engine via the coolant 
temperature sensor and alters the pre-heating 
time to suit the conditions. 


wiring connector off the end of the glow 
plug 


A facia mounted warning lamp informs the 
driver that pre-heating is taking place. The 
lamp extinguishes when sufficient pre-heating 
has taken place to allow the engine to be 
started, but power will still be supplied to the 
glow plugs for a further period until the engine 
is started. If no attempt is made to start the 
engine, the power supply to the glow plugs is 
switched off to prevent battery drain and glow 
plug burn-out. 

After the engine has been started, the glow 
plugs continue to operate for a further period 
of time. This helps to improve fuel combustion 
whilst the engine is warming up, resulting 
in quieter, smoother running and reduced 
exhaust emissions. 


^ 


13 Glow plugs - 
testing, removal and refitting 


254 
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WHE: 


Testing 


1 If the system malfunctions, testing is 
ultimately by substitution of Known good units, 
but some preliminary checks may be made as 
described in the following paragraphs. 

2 Connect a voltmeter or 12 volt test lamp 
between the glow plug supply cable and a 
good earth point on the engine. 

Caution: Make sure that the live connection 
is kept well clear of the engine and 
bodywork, 

3 Have an assistant activate the pre-heating 
system with the ignition key and check that 
battery voltage is applied to the glow plug 
electrical connection. Note that the voltage 
will drop to zero when the pre-heating period 
ends. 

4 If no supply voltage can be detected at the 
glow plug, then either the glow plug relay or 
the supply cabling must be faulty. 

5 To locate a faulty glow plug, first disconnect 
the battery negative terminal (refer to 
Disconnecting the battery). 

6 Remove the supply cabling from the 
glow plug terminal. Measure the electrical 
resistance between the glow plug terminal 


Starting and charging systems 5*5 


13.12 Slacken and withdraw the glow plug 


and the engine earth. A reading of anything 
more than a few Ohms indicates that the plug 
is defective. 

7 If a suitable ammeter is available, connect 
it between the glow plug and its supply 
cable and measure the steady state current 
consumption (ignore the initial current surge 
which will be about 5096 higher). Compare 
the result with the Specifications - high 
current consumption (or no current draw at all) 
indicates a faulty glow plug. 

8 As a final check, remove the glow plugs 
and inspect them visually, as described in the 
following paragraphs. 


Removal 


9 If not already done, disconnect the battery 
negative terminal (refer to Disconnecting the 
battery). 

10 Move the radiator to the service position 
as described in Chapter 3, Section 3. 

11 On early models, remove the nuts and 
washers from the glow plug terminal. Lift off 
the bus bar. On later models, pull the glow 
plug wiring connector off the end of the glow 
plug (see illustrations). 

12 Slacken and withdraw the glow plug (see 
illustration). If removing No 5 cylinder glow 
plug on 2.4 litre engines, it may be necessary 
to remove No 5 fuel injector as described in 
Chapter 4A, Section 11 to provide additional 
clearance. 

13 Inspect the glow plug probe for signs of 
damage. A badly burned or charred probe 
is usually an indication of a faulty fuel 
injector. 


Refitting 
14 Refitting is a reversal of removal, noting 
the following points: 

a) Apply a little anti-seize compound (or 
copper brake grease) to the glow plug 
threads. 

b) Tighten the glow plugs to the specified 
torque. 

c) Make sure when remaking the glow 
plug wiring connections that the contact 
surfaces are clean. 


5•6 Notes 


6*1 


Chapter 6 
Clutch 


Contents Section number Section number 
Clutch assembly - removal, inspection and refitting ............. 7 Clutch slave cylinder - removal and refitting................... E 
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Clutch pedal - removal and гейіпд. . ........................ 5. Hydraulic systeim- bleeding... a re л aso адеж жез aX tht ia 2 


Clutch release bearing and lever — removal, inspection and refitting 6 


Degrees of difficulty 


Easy, suitable for Fairly easy, suitable 5 Fairly difficult, SS | Difficult, suitable EN Very difficult, * 
novice with little ms | for beginner with 5| suitable for competent & | for experienced DIY W | suitable for expert ҸҸ 
experience | some experience E DIY mechanic EN mechanic A DIY or professional X 
Specifications 
General 
BIOS ola ay: зл eee ia Fale 522552 T thee cup N TU TMYt Single dry plate, hydraulically-operated with automatic adjustment 
Disc diameter: 
ПӘБЛУрелгӘПЕГИЗБЮН(>2,%523224540,Ҙ 6 С Оо 215 mm, 219 mm or 228 mm (according to model) 
02A type trarismissiOn,; «postes 36 quor а doo IA ET 219 mm or 240 mm (according to model) 
Torque wrench settings “мт Ibf ft 
Clutch pressure plate-to-flywheel: 
02B type transmission: 
With solid (single-mass) Пуу/һевеі.......................... 20 15 
Witvdüual-mass fl/wheel. .,..5.2. 2 5 £30 tp orae farte ere 13 10 
029 type transmission. ....; + „2.5: € ооа ае аео rm urn 13 10 
Clutch master cylinder retaining Бойв.......................... 20 15 
Clutch slave cylinder retaining bolts: 
O2B type transmission ......... 2e ree rt err hr herein 25 18 
(2G type tranemisslon. «(v «v.e 5.40% oim tom na nlt hon за жа 12 9 
Engine/transmission mountings: 
Left-hand mounting bracket-to-transmission .................. 65 48 
Rear mounting-to-subframe (early тодвів).................... 45 33 
Rear mounting-to-subframe through bolt (later models) .......... 200 148 
Rear mounting-to-transmission through bolt (later models): 
SHAG ТТТ eats „мА э» ОРАТ УРУН RS r aoe gears 80 59 
STAG 2 roue Dae. d rh erae ra ERE Efe al deret Angle-tighten a further 90* 
Gear lever housing mounting bolts ............................ 10 


Hydraulic pipe union пИв.......................:..........». 20 15 


бө2 Clutch 


293 


. 


1 General information 


The clutch consists of a friction disc, a 
pressure plate assembly, and the release 
mechanism; all of these components are 
contained in the large cast-aluminium alloy 
bellhousing, sandwiched between the engine 
and the transmission. 

The friction disc is fitted between the engine 
flywheel and the clutch pressure plate, and 
is allowed to slide on the transmission input 
shaft splines. 

The pressure plate assembly is bolted to the 
engine flywheel. When the engine is running, 
drive is transmitted from the crankshaft, 
via the flywheel, to the friction disc (these 
components being clamped securely together 
by the pressure plate assembly) and from the 
friction disc to the transmission input shaft. 

To interrupt the drive, the pressure plate 
spring pressure must be relaxed. This is 
achieved using a hydraulic release mechanism 
which consists of a master cylinder, and a 
slave cylinder and release bearing. On vehicles 
equipped with the 02B type transmissions, the 
clutch release bearing is fitted concentrically 
around the transmission input shaft and the 
slave cylinder is mounted externally on the 
side of the bellhousing. The bearing is pushed 
onto the pressure plate assembly by means of 
a release lever actuated by the slave cylinder. 
On vehicles equipped with the 02G type 
transmissions, the release bearing is integral 
with the slave cylinder to form a single release 
assembly fitted concentrically around the 
transmission input shaft. 

The clutch pedal is connected to the clutch 
master cylinder by a short pushrod. The 
master cylinder is mounted behind the clutch 
pedal and receives its hydraulic fluid supply 
from a separate chamber in the brake master 
cylinder reservoir. Depressing the clutch 
pedal moves the piston in the master cylinder 
forwards, so forcing hydraulic fluid through 
the clutch hydraulic pipe to the slave cylinder. 


2.9a Upper hydraulic system bleed screw (arrowed) on the 
02G type transmission 


uA 


On vehicles with an externally mounted slave 
cylinder, the piston in the slave cylinder 
moves forward on the entry of the fluid and 
actuates the clutch release lever by means of 
a short pushrod. The release lever pivots on 
its mounting stud and presses the release 
bearing against the pressure plate spring 
fingers. This causes the springs to deform and 
releases the clamping force on the pressure 
plate. On vehicles with an integral release 
bearing and slave cylinder assembly, the 
piston in the slave cylinder moves forward on 
the entry of the fluid and presses the integral 
release bearing directly against the pressure 
plate spring fingers. 

On all models, the clutch operating 
mechanism is self-adjusting and no manual 
adjustment is required. 


2 Hydraulic system - N 
bleeding à 
ES 


Warning: Hydraulic fluid is 
A poisonous; thoroughly wash off 

spills from bare skin without delay. 
Seek immediate medical advice if any fluid 
is swallowed or gets into the eyes. Certain 
types of hydraulic fluid are inflammable 
and may ignite when brought into contact 
with hot components. Hydraulic fluid is 
also an effective paint stripper. If spillage 
occurs onto painted bodywork or fittings, 
it should be washed off immediately, using 
copious quantities of cold water. It is also 
hygroscopic (i.e. it can absorb moisture 
from the air) which then renders it useless. 
Old fluid may have suffered contamination, 
and should never be re-used. 
1 If any part of the hydraulic system is 
dismantled, or if air has accidentally entered 
the system, the system will need to be bled. 
The presence of air is characterised by the 
pedal having a spongy feel and it results in 
difficulty in changing gear. 
2 The design of the clutch hydraulic system 
does not allow bleeding to be carried out 
using the conventional method of pumping the 


02G type transmission 


clutch pedal. In order to remove all air present 
in the system, it is necessary to use pressure 
bleeding equipment. This is available from auto 
accessory shops at relatively low cost. 

3 Begin by removing the engine undertray as 
described in Chapter 11, Section 25. Proceed 
as described in the relevant sub-Section 
according to transmission type. 


02B type transmissions 


4 The pressure bleeding equipment should 
be connected to the brake/clutch hydraulic 
fluid reservoir in accordance with the 
manufacturer’s instructions. The system is 
bled through the bleed screw of the clutch 
slave cylinder, which is located at the top of 
the transmission housing. 

5 The system is bled until the fluid being 
ejected is free from air bubbles. The bleed 
screw is then closed and the bleeding 
equipment disconnected and removed. 

6 Check the operation of the clutch to see 
that it is satisfactory. If air still remains in the 
system, repeat the bleeding operation. 

7 Discard any fluid which is bled from the 
system, even if it looks clean. Hydraulic 
fluid absorbs water and its re-use can cause 
internal corrosion of the master and slave 
cylinders, leading to excessive wear and 
failure of the seals. 

8 Оп completion, refit the engine undertray as 
described in Chapter 11, Section 25. 


02G type transmissions 


9 Proceed as described previously for the 02B 
transmissions but note that there are two bleed 
screws on this transmission type. The upper 
bleed screw is located in the fluid supply pipe 
on the engine compartment bulkhead and the 
lower bleed screw is located at the base of the 
transmission (see illustrations). 

10 Bleed the system at the bulkhead mounted 
bleed screw first. When the fluid being ejected 
is free from air bubbles, close the bleed screw 
and continue the bleeding operation at the 
transmission bleed screw. 

11 Оп completion, refit the engine undertray 
as described in Chapter 11, Section 25. 


3 Clutch master cylinder – ES 
removal and refitting "S 
x 


Note: Refer to the warning in Section 2 
zoncerning the dangers of hydraulic fluid 
теге proceeding. 


Removal 


* The clutch master cylinder is located inside 
Бе car, attached to the clutch and brake pedal 
mounting bracket. Hydraulic fluid for the unit 
s supplied from the brake master cylinder 
"eservoir. 

2 To gain access, turn the retaining catch anti- 
Seckwise and open the driver's side stowage 
Бох fully. Lift the stowage box out of the lower 
‘Stainers and remove it from the facia (see 
®ustrations). 

3 Remove the steering column shrouds as 
zescribed in Chapter 11, Section 29. 

4 Extract the clip then withdraw the clevis pin 
attaching the master cylinder pushrod to the 
zutch pedal (see illustration). 

$ Cover the floor beneath the pedals to 
protect against hydraulic fluid spillage. 

5 Clamp off the flexible hydraulic fluid hose 
eading from the fluid reservoir to the master 
cylinder using a brake hose clamp. Clamp off 
“те supply hose to the slave cylinder in the 
same manner. 

7 Carefully pull the hydraulic fluid supply hose 
*rom the master cylinder. If necessary, plug 
те end of the hose with a suitable bolt. 

8 Unscrew the hydraulic pipe union at the 
2ase of the cylinder, and carefully ease out the 
ope (see illustration). 

$ Unscrew the two mounting bolts and 
withdraw the master cylinder from inside the 


"ar 


Refitting 

10 Refitting is a reversal of removal but 
*ghten the master cylinder mounting bolts 
2nd the hydraulic pipe union to the specified 
*orques. Apply a little grease to the clevis 
zn before refitting it. On completion, bleed 
“е clutch hydraulic system as described in 
Section 2. 


4 Clutch slave cylinder - 
removal and refitting 


Note: Refer to the warning in Section 2 
concerning the dangers of hydraulic fluid 


before proceeding. 
02B type transmissions 


Removal 


1 Firmly apply the handbrake, then jack - 


up the front of the vehicle and support it 
securely on axle stands (see Jacking and 
=hicle support). 

2 Remove the engine undertray as described 
п Chapter 11, Section 25. 


3.2a Turn the retaining catch anti- 
clockwise... 


3.4 Extract the clip (arrowed) then 
withdraw the master cylinder pushrod 
clevis pin 


3 Slacken the four bolts securing the gear 
lever housing to the floor, sufficiently to allow 
the housing to move. 

4 On early models, undo the two bolts 
securing the engine/transmission rear 
mounting to the subframe. 

5 On later models, undo the through bolt 
securing the subframe bracket to the engine/ 
transmission rear mounting. 

6 Position a trolley jack underneath the 
transmission with an interposed block of wood 
between the jack head and the transmission 
casing. 

7 Raise the jack until it just takes the weight 
of the engine off the left-hand mounting. 

8 Undo the two bolts securing the engine/ 
transmission left-hand mounting bracket to 
the top of the transmission. 

9 Carefully lower the trolley jack until sufficient 


4.15 Unscrew the hydraulic damper valve 
from the end of the slave cylinder - 
02G type transmission 
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3.8 Unscrew the hydraulic pipe union 
(arrowed) at the base of the master 
cylinder 


clearance exists to gain access to the slave 
cylinder. 

10 Clamp off the slave cylinder hydraulic 
hose using a brake hose clamp. 

11 Unscrew the hydraulic pipe union from 
the slave cylinder, and carefully ease out the 
pipe. 

12 Unscrew the two mounting bolts 
and withdraw the slave cylinder from the 
transmission. 

Refitting 

13 Refitting is a reversal of the removal 
procedure, noting the following points: 

a) Ensure that the slave cylinder pushrod 
correctly engages with the clutch release 
lever. 

b) Tighten all nuts, bolts and pipe unions to ` 
the specified torque. 

c) On completion, bleed the clutch hydraulic 
system as described in Section 2. 


02G type transmissions 


Removal 


14 Unless the complete engine/ 
transmission unit is to be removed from the 
car and separated for major overhaul (see 
Chapter 2C, Section 4), the clutch release 
mechanism can be reached by removing 
the transmission only, as described in 
Chapter 7A, Section 6. 

15 Unscrew the hydraulic damper valve 
from the end of the slave cylinder (see 
illustration). 

16 Undo the two retaining bolts and remove 


6e4 Clutch 


= 
4.16a Undo the two retaining bolts 
(arrowed)... 
the slave cylinder and release bearing 
assembly from the transmission bellhousing 
(see illustrations). 
17 Spin the release bearing by hand, and 
check it for smooth running. Any tendency to 
seize or run rough will necessitate renewal of the 
complete assembly. If it is to be re-used, wipe it 
clean with a dry cloth; on no account should the 
bearing be washed in a liquid solvent, otherwise 
the internal grease will be removed. 
Refitting 
18 Refitting is a reversal of the removal 
procedure, noting the following points: 
a) Renew the slave cylinder O-ring prior to 
refitting. 
b) Tighten all nuts, bolts and pipe unions to 
the specified torque. 
c) On completion, bleed the clutch hydraulic 
system as described in Section 2. 


G 


5 Clutch pedal- 
removal and refitting 


; 


> 


Removal 


1 Turn the retaining catch anti-clockwise 
and open the driver’s side stowage box 
fully. Lift the stowage box out of the lower 
retainers and remove it from the facia (see 
illustrations 3.2a and 3.2b). 

2 Remove the steering column shrouds as 
described in Chapter 11, Section 29. 

3 Extract the clip then withdraw the clevis pin 


6.5a Locate the spring clip over the end of 
the release lever... 


4.16b ...and remove the slave cylinder 
and release bearing assembly from the 
bellhousing - 02G type transmission 

attaching the master cylinder pushrod to the 
clutch pedal (see illustration 3.4). 
4 Unhook the return spring from the clutch 
pedal (see illustration). 
5 Before removing the over-centre spring 
(where fitted), a retaining clamp must be fitted 
to it. This can be made out of a length of 
metal plate with forked ends bent to fit over 
the ends of the spring. Fit the clamp, then 
fully depress the clutch pedal and remove the 
spring assembly from the pedal and bracket. 
6 Extract the retaining clip and remove the 
washer from the end of the clutch and brake 
pedal pivot shaft. 
7 Using a small drift, tap the pivot shaft out 
towards the right-hand side of the vehicle until 
it is possible to remove the clutch pedal. 


Refitting 


8 Refitting is a reversal of removal, but lightly 
grease the pivot shaft before assembly. 


6 Clutch release bearing A 
and lever - removal, 
inspection and refitting 


Note: The following procedure is only 
applicable to the 02B type transmission. On 
the 02G type transmission, the release bearing 
is integral with the slave cylinder. 


Removal 


1 Unless the complete engine/transmission 
unit is to be removed from the car and 
separated for major overhaul (see Chapter 2C, 


..and press the spring into the hole - 
02B type transmission 


6.5b 


n4 


5.4 Unhook the return spring (arrowed) 
from the clutch pedal 


Section 4), the clutch release mechanism can 
be reached by removing the transmission only, 
as described in Chapter 7A, Section 6. 

2 Use a screwdriver to prise the release lever 
from the ball stud inside the transmission 
bellhousing. If this proves difficult, push the 
spring clip from the pivot end of the release 
lever by pushing it through the hole. This will 
release the pivot end of the lever from the ball 
stud. Now withdraw the lever together with 
the release bearing from the guide sleeve. 


Inspection 


3 Spin the release bearing by hand, and check 
it for smooth running. Any tendency to seize 
or run rough will necessitate renewal of the 
bearing. If it is to be re-used, wipe it clean with 
a dry cloth; on no account should the bearing 
be washed in a liquid solvent, otherwise the 
internal grease will be removed. 

Refitting 

4 Commence refitting by lubricating the ball 
stud with a little molybdenum disulphide 
grease. Smear a little grease on the release 
bearing surface which contacts the diaphragm 
spring fingers and the release lever, and also 
on the guide sleeve. 

5 Fitthe spring clip onto the release lever. Refit 
the lever together with the bearing and press 
the release lever onto the ball stud until the 
spring holds it in position (see illustrations). 
6 Refit the engine/transmission unit as 
described in Chapter 2C, Section 4, or refit 
the transmission as described in Chapter 7A, 
Section 6. 


stud until the spring clip holds it in position 
- 02B type transmission 
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7 Clutch assembly - N 
removal, inspection 


and refitting 
Warning: Dust created by clutch 
A wear and deposited on the 
clutch components may contain 
asbestos, which is a health hazard. DO NOT 
blow it out with compressed air, and do 
not inhale any of it. DO NOT use petrol or 
petroleum-based solvents to clean off the 
dust. Brake system cleaner or methylated 
spirit should be used to flush the dust 
into a suitable receptacle. After the clutch 
components are wiped clean with rags, 
dispose of the contaminated rags and 
cleaner in a sealed, marked container. 


Removal 


1 Unless the complete engine/transmission 
unit is to be removed from the vehicle and 
separated for major overhaul (see Chapter 2C, 
Section 4), the clutch can be reached by 
removing the transmission as described in 
Chapter 7A, Section 6. 

2 Before disturbing the clutch, use a marker 
pen to mark the relationship of the pressure 
plate assembly to the flywheel. 

3 Unscrew and remove the clutch pressure 
plate retaining bolts, working in a diagonal 
sequence, and slackening the bolts only a 
turn at a time. If necessary, the flywheel may 
be held stationary using a home-made locking 
tool or a wide-bladed screwdriver, inserted in 
the teeth of the starter ring gear and resting 
against part of the cylinder block. 

4 Ease the pressure plate off its locating 
dowels. Be prepared to catch the friction disc, 
which will drop out as the plate is removed. 
Note which way round the disc is fitted. 


Inspection 
5 The most common problem which occurs 


7.11 GETRIEBESEITE (transmission side) marking on the clutch 
friction disc (arrowed) 
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in the clutch is wear of the friction disc. 
However, all the clutch components should 
be inspected at this time, particularly if the 
engine has covered a high mileage. Unless 
the clutch components are known to be 
virtually new, it is worth renewing them all as a 
set (disc, pressure plate and release bearing). 
Renewing a worn friction disc by itself is not 
always satisfactory, especially if the old disc 
was slipping and causing the pressure plate to 
overheat. 

6 Examine the linings of the friction disc for 
wear, and the disc hub and rim for distortion, 
cracks, broken torsion springs, and worn 
splines. The surface of the friction linings may 
be highly glazed, but as long as the friction 
material pattern can be clearly seen, this is 
satisfactory. The disc must be renewed if the 
lining thickness has worn down to, or near, the 
rivets. 

7 If there is any sign of oil contamination, 
indicated by shiny black discoloration, the 
disc must be renewed, and the source of the 
contamination traced and rectified. This will be 
a leaking crankshaft oil seal or transmission 
input shaft oil seal. 

8 Check the machined faces of the flywheel 
and pressure plate. If either is grooved, or 
heavily scored, renewal is necessary. The 
pressure plate must also be renewed if any 
cracks are apparent, or if the diaphragm 
spring is damaged or its pressure suspect. 
Pay particular attention to the tips of the 
spring fingers, where the release bearing acts 
upon them. 

9 With the transmission removed, it is also 
advisable to check the condition of the release 
bearing, as described in Section 6. Having got 
this far, it is almost certainly worth renewing 
it. 


Refitting 
10 It is important that no oil or grease is 
allowed to come into contact with the friction 


7.12 Placing the clutch pressure plate in position 


material of the clutch disc or the pressure 
plate and flywheel faces. To ensure this, it is 
advisable to refit the clutch assembly with 
clean hands, and to wipe down the pressure 
plate and flywheel faces with a clean dry rag 
before assembly begins. 

11 Place the friction disc against the 
flywheel, ensuring that it is the right way 
round (see illustration). It should be marked 
GETRIEBESEITE (which means transmission 
side) but if not, position it as follows: 

a) On engines with a solid (single-mass) 
flywheel, position the disc with the raised, 
torsion spring side of the hub facing away 
from the flywheel. 

b) On engines with a dual-mass flywheel, 
position the disc with the short end of the 
hub facing away from the flywheel. 

12 Place the clutch pressure plate over the 
dowels (see illustration). Refit the retaining 
bolts, and tighten them finger-tight so that the 
friction disc is gripped lightly, but can still be 
moved. 

13 The friction disc must now be centralised 
so that when the engine and transmission are 
mated, the splines of the transmission input 
shaft will pass through the splines in the centre 
of the disc hub. To do this, a proprietary tool 
may be used, or alternatively, use a wooden 
mandrel made to fit inside the friction disc and 
into the bush in the centre of the crankshaft. 
Insert the tool through the friction disc into the 
bush, and make sure that it is central. 

14 Once the clutch is centralised, 
progressively tighten the cover bolts in a 
diagonal sequence to the torque setting given 
in the Specifications. 

15 Ensure that the input shaft splines, clutch 
disc splines and release bearing guide sleeve 
are clean. Apply a thin smear of high-melting- 
point grease to the input shaft splines. 

16 Refit the transmission to the engine as 
described in Chapter 7A, Section 6. 
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Specifications 


General 
PUIG КЫ РЧР РАТНА РАР Ipaa roa ҮЛ RYE UA d are 
Identification code: 
1:9 and 2:4 litre englnes.z. cs c222 roi enr tiores. VIE 
2516: еПаіпәз: „огоо ад d IIS I I 


Lubrication 


Lubricant type: с та лао а а агада Aes perd Resto els ЫС 
LribHcant САРАСЕП А7, oss cine Аа зган p mue elus te epe 


. Torque wrench settings 


Clutch slave cylinder retaining bolts (02B type transmission) ........ 
Engine/transmission mountings: 
Left-hand mounting support brace bolts (02G type transmission). . . 
Left-hand mounting-to-body through бой..................... 
Left-hand mounting transmission bracket-to-transmission........ 
Rear mounting-to-subframe (early тподві5).................... 
Rear mounting-to-subframe through bolt (later models)*.......... 
Rear mounting-to-transmission through bolt (later models):* 
Сады 252% а ааа А азаға ағыта чо жи OA T РУТ 
ИНДЕ; 22.4 Ң 4 дет ега» ы» Бл ЫР ыы Ges es 
Rear mounting-to-transmission rear bolts (later models).........- 
Rear mounting-to-transmission right-hand bolts (later models) .... 
Intermediate shaft support bearing bolts (02G type transmission) .... 
Transmission bellhousing to engine: 
MB Dols „а Der denuo dees Rr n IAIPAOPDTNEPT ГӘ 
MAO DOR c. sav oL ы I SED ТЕТІ ТІРЕГІ ТЕТЕ 
EZ DONS 5. ә» oris p tar red wien Dok Dede eM RFT СУУ 
* Use new bolts 


5 forward speeds and reverse. Synchromesh on all forward speeds 
02B 
02G 


See Lubricants and fluids on page 0°17 
See Chapter 1 


Nm Ibf ft 
25 18 
30 22 
65 48 
65 48 
45 33 
200 148 
80 59 
Angle-tighten a further 90° 

40 30 
100 74 
25 18 
20 15 
60 44 
80 59 


7Ae2 Manual transmission 


"ag rogi. D EUETEM US 
2.3a Unclip the gear lever outer gaiter 
from the frame... 


4.1 ЯҒ o Е к= = 


2.4a Lever ир the gear lever frame... 


1 General information 


The transmission is contained in a cast- 
aluminium alloy casing bolted to the engine’s 
left-hand end, and consists of the gearbox 
and final drive differential. 

Drive is transmitted from the crankshaft 
via the clutch to the input shaft, which has 
a splined extension to accept the clutch 
friction disc and rotates in roller bearings 
at each end. From the input shaft, drive is 
transmitted to the output shaft, which also 
rotates in roller bearings at each end. From 
the output shaft, the drive is transmitted to 
the differential crown-wheel, which rotates 
with the differential case and planetary gears, 
thus driving the sun gears and driveshafts. 
The rotation of the planetary gears on their 


| 


| | 


2.6 The distance ‘a’ between the side 
of the gear lever stop and the gear lever 
housing should be approximately 2 mm 


2.3b .,.then unscrew the gear lever knob 
and remove it together with the outer gaiter 


gear lever inner gaiter 


shaft allows the inner roadwheel to rotate at a 
slower speed than the outer roadwheel when 
the vehicle is cornering. 

The input and output shafts are arranged 
side-by-side, parallel to the crankshaft and 
driveshafts, so that their gear pinion teeth are 
in constant mesh. In the neutral position, the 
output shaft gear pinions rotate freely, so that 
drive cannot be transmitted to the crownwheel. 

Gear selection is via a floor-mounted lever 
and rod-operated selector linkage. The selector 
linkage causes the appropriate selector 
fork to move its respective synchro-sleeve 
along the shaft, to lock the gear pinion to the 
synchro-hub. Since the synchro-hubs are 
splined to the output shaft, this locks the pinion 
to the shaft, so that drive can be transmitted. To 
ensure that gearchanging can be made quickly 
and quietly, a synchromesh system is fitted 
to all forward gears, consisting of baulk rings 
and spring-loaded fingers, as well as the gear 
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2.8 Gate rod clamp retaining nut (arrowed) 


pinions and synchro-hubs. The synchromesh 
cones are formed on the mating faces of the 
baulk rings and gear pinions. 

Because of the complexity, possible 
unavailability of parts and special tools 
necessary, internal repair procedures for the 
transmission are not recommended for the 
home mechanic. The bulk of the information 
in this Chapter is therefore devoted to removal 
and refitting procedures. 

The two different transmissions fitted to 
the models described in this manual can be 
identified as follows: 

a) 02B type transmission — the three-digit 
type code is marked on the bearing 
housing which is bolted to the right-hand 
side of the differential casing. 

b) 02G type transmission — the three-digit 
type code is marked on the left-hand side 
of the differential casing, directly below 
the driveshaft inner CV joint. 

Note: On all models, the transmission code 
letters also appear on the vehicle data sticker 
located below or adjacent to the fuse/relay box 
in the passenger compartment (see 'Vehicle 
Identification). 


2 Gearchange linkage - 
adjustment 


Ж” 


1 If a stiff, sloppy or generally imprecise 
gearchange leads you to suspect that a 
fault exists within the linkage, dismantle it 
completely and check it for wear or damage 
as described in Section 3. Reassemble the 
linkage, applying a smear of multi-purpose 
grease to all contact surfaces. 

2 Once the linkage has been examined and 
any wear or damage rectified, adjustment is 
carried out as follows. 

3 Using a small screwdriver, unclip the gear 
lever outer gaiter from the frame. Unscrew the 
gear lever knob and remove it together with 
the outer gaiter (see illustrations). 

4 Again, using a small screwdriver lever up 
the frame and remove it together with the gear 
lever inner gaiter (see illustrations). 

5 Check that with the transmission in neutral, 
the gear lever should rest in the 3rd/4th gear 
plane and the lower portion of the gear lever 
should be vertical. 

6 Now move the gear lever into 1st gear. 
Lightly move the gear lever to the left to take 
up any free play in the linkage and check 
that the distance between the side of the 
gear lever stop and the gear lever housing is 
approximately 2 mm (see illustration). 

7 If any of the conditions described іп 
paragraphs 5 and 6 cannot be met then, if 
not already done, firmly apply the handbrake, 
jack up the front of the vehicle and support 
it securely on axle stands (see Jacking and 
vehicle support). 

8 From under the vehicle, slacken the gate rod 
clamp retaining nut so that the gate rod is free 
to move (see illustration). Using a trial and 
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2.10 The V mark (arrowed) on the gear 
lever inner gaiter and frame must be 
toward the front of the vehicle 
error process reposition the gate rod within 
the clamp until the conditions described in 
paragraphs 5 and 6 can be obtained. Hold the 
gate rod in this position and tighten the clamp 
retaining nut securely. 
9 Check that the gear lever can be moved 
smoothly through all gear positions and that 
all gears can be selected. If this is not the 
case repeat the adjustment procedure. 
10 When all is satisfactory, refit the gear lever 
inner gaiter, together with the frame so that 
the V mark on the frame is toward the front of 
the vehicle (see illustration). 
11 Refit the gear lever knob and outer gaiter 
and screw on the knob while holding the gaiter 
in position. On completion, lower the vehicle 
to the ground. 


3 Gearchange linkage - 5. 
removal, inspection às 
and refittin 

` ES 
Removal 


1 Using a small screwdriver, unclip the gear 
lever outer gaiter from the frame. Unscrew the 
gear lever knob and remove it together with the 
outer gaiter (see illustrations 2.3a and 2.3b). 
2 Again, using a small screwdriver lever up the 
frame and remove it together with gear lever 
inner gaiter (see illustrations 2.4a and 2.4b). 

3 From within the engine compartment, undo 
the two bolts securing the swivel head to 
the selector lever on the transmission (see 
illustration). 

4 Using a screwdriver carefully lever the front 
selector rod out of the bush in the transmission 
selector lever. 

5 Undo the bolts securing the gate rod 
mounting bracket to the transmission. 

6 On models with a reverse gear detent cable, 
disconnect the cable from the reverse gear 
locking unit on the transmission. 

7 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
8 Undo the nut and withdraw the bolt securing 
the rear selector rod to the base of the gear 
lever (see illustration). 

9 Undo the gate rod clamp retaining nut and 
remove the clamp bolt (see illustration 2.8). 


Pull the gate rod forward out of the clamp. 

10 Undo the four bolts securing the gear 
lever housing to the floor. 

11 Move the gear lever housing and gear lever 
forward to clear the fuel tank then lower the 
housing and move it rearwards together with 
the linkage. Withdraw the linkage assembly 
from under the vehicle. 


Inspection 


12 Undo the retaining nut and remove the 
relay lever with the two selector rods from the 
gate rod pivot pin. 

13 Note the orientation of the selector rods 
in relation to the relay lever. On the 02B type 
transmission, use a screwdriver to prise free 
the selector levers from the ball studs on the 
relay lever. On the 02G type transmission, 
simply detach the selector rod ends from the 
lever (see illustration). 

14 Inspect the condition of all the pivot 
bushes on the complete linkage assembly. 
Most of the bushes can be simply prised 
free with a screwdriver and new bushes 
tapped in with a drift and small hammer (see 
illustration). A small puller may be required 
to remove the circular bushes on the gate 
rod and the bush in the gate rod mounting 
bracket. 

15 Reassemble the selector rods to the relay 
lever noting the following: 

a) On the 02B type transmission, the longer 
arm of the relay lever points toward the 
left-hand side of the vehicle. 

b) On the 02G type transmission, the longer 
arm of the relay lever points toward 
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3.8 Undo the nut and withdraw the bolt 
securing the rear selector rod to the base 
of the gear lever 


3.14 Renewing a relay lever selector rod 
bush 
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З.З беагсһапде linkage components at 
the transmission end - 
02G type transmission shown 
Swivel head 
Front selector rod 
Gate rod mounting bracket 
Reverse gear detent cable (if fitted) 
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the right-hand side of the vehicle (see 
illustration). 
16 Refit the relay lever and selector rods 
to the gate rod pivot and secure with the 
retaining nut tightened securely. 


Refitting 


17 Refitting is a reversal of removal. Adjust 
the gearchange linkage as described in 
Section 2 before refitting the gear lever inner 
gaiter and frame. 


3.13 Detach the selector rod ends from 
the relay lever — 02G type transmission 
shown 


3.15 On the 02G transmission, the longer 
arm of the relay lever (arrowed) points 
toward the right-hand side of the vehicle 
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4 Reversing light switch — 
testing, removal and refitting 


Жж” 


Testing 


1 Ensure that the ignition switch is turned to 
the ‘OFF’ position. 

2 Unplug the wiring harness from the 
reversing light switch at the connector. The 
switch is located on the gear selector housing 
on top of the transmission casing. 

3 Connect the probes of a continuity tester, or 
multimeter set to the resistance measurement 
function, across the terminals of the reverse 
light switch. 

4 The switch contacts are normally open, so 
with any gear other than reverse selected, the 
tester/meter should indicate an open circuit. 
When reverse gear is then selected, the switch 
contacts should close, causing the tester/ 
meter to indicate a short circuit. 

5 If the switch appears to be constantly 
open or short circuit, or is intermittent in its 
operation, it should be renewed. 


Removal 


6 Ensure that the ignition switch is turned to 
the ‘OFF’ position. 

7 Unplug the wiring harness from the 
reversing light switch at the connector. 

8 Slacken the switch body using a ring spanner 
and withdraw it from the transmission casing 
(see illustration). Recover the sealing ring. 


Refitting 
9 Refitting is a reversal of removal. 


5 Speedometer drive - 
removal and refitting 


жу? 


Removal 


1 Depending on transmission type and model 
year, either a cable operated speedometer or 
an electronic speedometer may be fitted. The 
driveshaft for the cable operated speedometer 
is located on the top of the differential housing. 
Where an electronic speedometer is fitted, an 
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6.8 Engine earth strap attachment 
(arrowed) on the transmission 


4.8 Reversing light switch location 
(arrowed) on the gear selector housing 


electronic speedometer transducer is located 
on the left-hand side of the transmission, 
just above the driveshaft drive flange. This 
device measures the rotational speed of the 
transmission final drive and converts the 
information into an electronic signal, which is 
then sent to the speedometer module in the 
instrument panel. 

2 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
3 Remove the engine undertray as described 
in Chapter 11, Section 25. 

4 If a cable operated speedometer is fitted, 
unscrew the end fitting and disconnect the 
cable from the speedometer drive. Unscrew the 
speedometer drive body and remove it, together 
with the driveshaft from the transmission. 

5 ІҒап electronic speedometer is fitted, unplug 
the wiring harness from the transducer at the 
connector. Remove the transducer retaining 
screw using an Allen key and withdraw the 
unit from the transmission casing. Recover 
sealing ring. 


Refitting 


6 Refitting is a reversal of removal. 
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6 Transmission - 
removal and refitting 


/ 


WHE: 


Removal 


1 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 
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6.16a Undo the left-hand bolt (arrowed)... 


2 Refer to Chapter 11, Section 6 and remove 
the bonnet from its hinges. 

3 Move the radiator to the service position as 
described in Chapter 3, Section 3. 

4 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
There must be sufficient clearance below the 
vehicle for the transmission to be lowered and 
removed. 

5 Remove the engine undertray as described 
in Chapter 11, Section 25. 

6 Remove both driveshafts as described in 
Chapter 8, Section 2. 

7 Remove the exhaust system front pipe as 
described in Chapter 4A, Section 19. 

8 Unbolt the earth strap from the transmission 
and disconnect any remaining wiring connectors 
and retaining clips (see illustration). 

9 Remove the starter motor as described in 
Chapter 5, Section 10. 

10 Onvehicles equipped with air conditioning, 
remove the auxiliary drivebelt as described in 
Chapter 2A, Section 6 (4-cylinder engines) or 
Chapter 2B, Section 8 (5-cylinder engines). 
Unbolt the air conditioning compressor and 
secure it to one side. Do not disconnect the 
refrigerant pipes. 

11 Onmodels with the 02G transmission, clamp 
the clutch hydraulic hose with a suitable hose 
clamp. Extract the retaining clip and disconnect 
the hydraulic pipe from the connecting piece 
above the starter motor location. Suitably cover 
the disconnected unions to prevent dirt entry. 
12 Disconnect the wiring connector from the 
reversing light switch. 

13 On early models disconnect the 
speedometer cable from the speedometer 
drive. On later models, disconnect the wiring 
at the speedometer drive transducer. 

14 Disconnect the gear selection mechanism 
from the transmission as described in Section 3. 
15 Onmodels with the 02G type transmission, 
undo the two bolts securing the intermediate 
shaft support bearing to the mounting 
bracket. Pull the intermediate shaft out of the 
transmission stub shaft. 

16 On models with the 02G type transmission, 
undo the retaining bolts and remove the 
support brace from the top of the transmission 
(see illustrations). 


6.16b ...and the right-hand bolts (arrowed) 


and remove the support brace from the 
transmission - 02G type transmission 
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6.17a On later models, undo the through 
bolt securing the rear engine mounting link 
bracket to the subframe... 


17 On early models, undo the two bolts 
securing the rear engine mounting to the 
subframe. On later models, undo the two 
through bolts securing the rear engine mounting 
nk bracket to the subframe and transmission 
and remove the link bracket (see illustrations). 
18 The engine must now be supported, as 
the left-hand mounting must be disconnected. 
ideally this should be done with an engine 
hoist connected to the left-hand side of the 
engine. With an engine hoist, the engine/ 
transmission can be manoeuvred more easily 
and safely; balancing the engine on a jack is 
not recommended. 
19 Support the transmission with a trolley 
jack from below, then undo the bolts securing 
the left-hand mounting to the transmission. 
20 Lower the engine/transmission assembly 
slightly on the left-hand side to provide sufficient 
clearance for removal of the transmission. 
21 Onmodels, with the 02B transmission, undo 
the two bolts and withdraw the clutch slave 
cylinder from the transmission. Tie the cylinder 
to one side. Note: The hydraulic pipe remains 
connected. Insert a 35 mm М8 bolt through the 
drilling above the slave cylinder aperture, to hold 
the clutch release lever in position. 
22 Working your way around the transmission 
casing, slacken and remove the transmission- 
to-engine securing bolts. Disconnect any 
wiring loom brackets, where applicable. 
23 With the help of an assistant, withdraw 
the transmission squarely from the engine, 
taking care not to allow its weight to hang on 
the clutch friction disc. Once the transmission 
is free, lower the transmission on the jack and 
manoeuvre the unit out from under the vehicle. 


Refitting 
24 Apply a smear of high-melting-point 
grease to the transmission input shaft splines. 


25 With the transmission secured on the 
trolley jack as on removal, raise it into position, 


6.17b ...and to the transmission... 


and then carefully slide it onto the engine, at 
the same time engaging the input shaft with 
the clutch friction disc splines. Do not use 
excessive force to refit the transmission - if 
the input shaft does not slide into place easily, 
readjust the angle of the transmission so that 
it is level, and/or turn the input shaft so that 
the splines engage properly with the disc. If 
problems are still experienced, check that the 
clutch friction disc is correctly centred (see 
Chapter 6, Section 7). 

26 The remainder of refitting is a reversal of 
the removal procedure, bearing in mind the 
following points: 

a) Use new through-bolts when refitting the 
engine/transmission rear mounting link 
bracket. 

b) Tighten all nuts and bolts to the specified 
torque (where given). 

c) Reconnect the gear selection mechanism 
to the transmission as described in 
Section 3. 

d) Refit the starter motor as described in 
Chapter 5, Section 10. 

e) Refit the exhaust system front pipe as 
described in Chapter 4A, Section 19. 

f) Refit the driveshafts as described in 
Chapter 8, Section 2. 

g) On models with the 02G transmission, 
bleed the clutch hydraulic system as 
described in Chapter 6, Section 2. 

h) Move the radiator back to its normal 
position as described in Chapter 3, 
Section 3. 

i) Refit the engine undertray as described in 
Chapter 11, Section 25. 

j) Refit the bonnet as described in Chapter 11, 
Section 6. 

27 Make a final check that all connections 
have been made, and all bolts tightened fully. 
Road test the vehicle to check for proper 
transmission operation, then check the 
transmission visually for leakage of oil. 


7 Transmission overhaul - 
general information 
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Overhauling a manual transmission unit 
is a difficult and involved job for the DIY 
home mechanic. In addition to dismantling 
and- reassembling many small parts, 
clearances must be precisely measured 
and, if necessary, changed by selecting 
shims and spacers. Internal transmission 
components are also often difficult to obtain, 
and in many instances, extremely expensive. 
Because of this, if the transmission develops 
a fault or becomes noisy, the best course of 
action is to have the unit overhauled by a 
specialist repairer, or to obtain an exchange 
reconditioned unit. 

Nevertheless, it is not impossible for the 
more experienced mechanic to overhaul the 
transmission, provided the special tools are 
available, and the job is done in a deliberate 
step-by-step manner, so that nothing is 
overlooked. 

The tools necessary for an overhaul include 
internal and external circlip pliers, bearing 
pullers, a slide hammer, a set of pin punches, 
a dial test indicator, and possibly a hydraulic 
press. In addition, a large, sturdy workbench 
and a vice will be required. 

During dismantling of the transmission, 
make careful notes of how each component 
is fitted, to make reassembly easier and more 
accurate. 

Before dismantling the transmission, it 
will help if you have some idea what area 
is malfunctioning. Certain problems can 
be closely related to specific areas in the 
transmission, which can make component 
examination and replacement easier. Refer 
to the Fault finding Section of this manual for 
more information. 
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Automatic transmission 
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Torque wrench settings 
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MIO БОШ Ыл агаларга атара Каза EE EAR 
MI2 DONS „сасна регез жазы ы Ерга 
* Use new bolts 


forward speeds and one reverse speed. Drive transmitted through 
hydrodynamic torque converter 


098 or 01P 
01P 


See Lubricants and fluids on page 0°17 
See Chapter 1 


Nm Ibf ft 
65 48 
65 48 
45 33 
200 148 
80 59 
Angle-tighten a further 90° 

40 30 
100 74 
60 44 
20 15 
60 44 
80 59 


7Be2 Automatic transmission 


1 General information 


098 type transmission 


The VW 098 type automatic transmission 
fitted up to December 1994 has four forward 
speeds and one reverse. The automatic 
gear changes are electronically controlled, 
rather than hydraulically as with previous 
conventional types. The advantage of 
electronic management is to provide a faster 
gearchange response. A kickdown facility is 
also provided, to enable a faster acceleration 
response when required. 

The transmission consists of three main 
assemblies, these being the hydrokinetic 
torque converter, which is directly coupled 
to the engine; the final drive unit, which 
incorporates the differential; and the planetary 
gearbox, with its multi-disc clutches and 
brake bands. The final drive is lubricated 
independently, whilst the transmission is 
lubricated with automatic transmission fluid 
(ATF). A transmission fluid cooler is fitted 
externally for ease of maintenance. 

The torque converter incorporates an 
automatic lock-up feature which eliminates 
any possibility of converter slip in the top two 
gears; this aids performance and economy. In 
addition to the normal alternatives of manual 
selection of lever positions, the transmission 
provides for a ‘sport’ or ‘economy’ mode as 
required. In ‘sport’ mode, upshifts are delayed 
longer to make full use of engine power, 
while in ‘economy’ mode (the default setting), 
upshifts are taken as soon as possible to 
permit optimum economy. On early models, 
the mode is selected via a two-position 
switch on the facia; on models built after 
January 1993 this switch was deleted in 
favour of automatic selection of mode 
according to accelerator pedal operation - 
rapid pedal movements cause ‘sport’ mode 
to be engaged by the more sohisticated 
programming of the transmission’s electronic 
control unit acting in conjunction with 
modified selector components within the 
transmission. Slower pedal operation causes 
the transmission to revert back to ‘economy’ 
mode. 

Another feature of this transmission is the 
selector lever lock, with which the selector 
lever can be set in the 'P' or “М” position when 
the engine is running, below about 3 mph. 
Under these conditions, selection from 'P' or 
'N' can only be made by depressing the brake 
pedal. 


ОТР type transmission 


The 01P type transmission fitted from 
January 1995 is very similar to the 098 type 
in terms of construction, features and general 
function, but its performance is enhanced by 
a number of refinements. 

The torque converter lock-up facility has 


been extended to all forward speeds, for 
greater fuel economy. The electronic control 
unit now incorporates 'fuzzy logic', allowing 
infinitely variable gearchange points to be 
determined in response to driver demands and 
driving conditions, for maximum performance 
or economy, as appropriate. The ‘sport’ and 
'economy' modes are determined by throttle 
position and its rate of change, as described 
above for the later 098 type units. In this way, 
gearchanges can be economy-orientated, 
but full acceleration is always available on 
demand. A further refinement is the inclusion 
of a gearchange map for gradients, allowing 
the control unit to select the most appropriate 
ratio to match gradient to engine output when 
climbing hills, and to allow adequate engine 
braking when descending. 


АП transmissions 


A fault diagnosis system is integrated into 
the control unit, but analysis can only be 
undertaken with specialised equipment. If a 
malfunction should occur in the transmission 
electrical system, automatic gear selection will 
continue, but the changes will be noticeably 
jerky. In the event of automatic selection 
failure, the selection of gears can be made 
manually. In either instance, it is important 
that the transmission fault be identified and 
rectified at the earliest possible opportunity. 
Delay in doing so will only cause further 
problems. 

Because of the need for special test 
equipment, the complexity of some of the 
parts, and the need for scrupulous cleanliness 
when servicing automatic transmissions, 
the amount which the owner can do is 
limited (this is especially the case with the 
01P type transmission). Repairs to the final 
drive differential are also not recommended. 
Most major repairs and overhaul operations 
should be left to a VW dealer or automatic 
transmission specialist, who will be equipped 
with the necessary equipment for fault 
diagnosis and repair. The information in this 
Chapter is therefore limited to a description of 
the removal and refitting of the transmission 
as a complete unit. The removal, refitting 
and adjustment of the selector cable is also 
described. 

In the event of a transmission problem 
occurring, consult a VW dealer or transmission 
specialist before removing the transmission 
from the vehicle, since the majority of fault 
diagnosis is carried out with the transmission 
in situ. 

The different transmissions fitted to the 
models described in this manual can be 
identified as follows: 

a) 098 type transmission ~ both identifying 
codes are marked on top of the 
transmission casing; the three-digit type 
code underneath the selector lever, and 
the code letters (alongside a five-digit 
date code) on the top of the bellhousing, 
adjacent to the protective cap covering 
the driveplate TDC marks 


b) 01P type transmission — both identifying 
codes are marked on top of the 
transmission casing; the three-character 
type code next to the fluid cooler, and the 
code letters (alongside a five-digit date 
code) above the starter motor mounting 
flange 

Note: On all models, the transmission code 
letters also appear on the vehicle data sticker 
located below or adjacent to the fuse/relay box 
in the passenger compartment (see 'Vehicle 
Identification"). 


2 Selector cable – 
removal, refitting 
and adjustment 


WHE 


Removal 


1 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

2 Firmly apply the handbrake, then jack 
up the front of the vehicle and support it 
securely on axle stands (see Jacking and 
vehicle support). 

3 Remove the engine undertray as described 
in Chapter 11, Section 25. 

4 Move the selector lever to the ‘P’ position. 
5 From below, undo the locking bolt securing 
the cable end to the selector lever, then detach 
the outer cable from the housing. 

6 Withdraw the cable from the selector lever 
housing, then working along its length, release 
the cable from the securing clips. Note the 
cable routing carefully for refitting. 

7 At the transmission end of the cable, extract 
the retaining clip and detach the selector 
cable from the lever on the transmission. 
Extract the outer cable retaining clip and 
withdraw the selector cable from the support 
bracket. 


Refitting 


8 Refit the selector cable by reversing the 
removal procedure. When fitting the cable to 
the selector lever, ensure that the recessed 
side of the cable end is toward the locking 
bolt. Ensure that the cable is correctly routed, 
as noted on removal, and that it is securely 
held by its retaining clips. 

9 Before tightening the connection at the 
selector lever, adjust the selector cable as 
described below. 


Adjustment 


10 If not already done, carry out the operations 
described previously in paragraphs 1 to 4. 

11 From below, undo the locking bolt 
securing the cable’end to the selector lever. 
12 At the transmission, make sure that the 
selector shaft lever is also in the ‘P’ position. 
13 Tighten the locking bolt securing the cable 
end to the selector lever. 

14 Verify the operation of the selector lever 
by shifting through all gear positions and 
checking that every gear can be selected 
smoothly and without delay, 
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3 Automatic transmission - 
removal and refitting 
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Removal 


1 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

2 Refer to Chapter 11, Section 6 and remove 
the bonnet from its hinges. 

3 Move the radiator to the service position as 
described in Chapter 3, Section 3. 

4 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
There must be sufficient clearance below the 
vehicle for the transmission to be lowered and 
removed. 

5 Remove the engine undertray as described 
in Chapter 11, Section 25. 

6 Remove both driveshafts as described in 
Chapter 8, Section 2. 

7 Remove the exhaust system front pipe as 
described in Chapter 4A, Section 19. 

8 Disconnect the wiring connectors at 
the valve body, road speed sender and 
multifunction switch. Remove the multi- 
function switch wiring snd support bracket 
and place it to one side. 

9 Unbolt the earth strap from the transmission 
and disconnect any remaining wiring 
connectors and retaining clips. 

10 Remove the starter motor as described in 
Chapter 5, Section 10. 

11 Onvehicles equipped with air conditioning, 
remove the auxiliary drivebelt as described in 
Chapter 2A, Section 6 (4-cylinder engines) or 
Chapter 2B, Section 8 (5-cylinder engines). 
Unbolt the air conditioning compressor and 
secure it to one side. Do not disconnect the 
refrigerant pipes. 

12 On early models disconnect the 
speedometer cable from the speedometer 
drive. On later models, disconnect the wiring 
at the speedometer drive transducer. 

13 Position the selector lever in the ‘P’ 


position, then extract the retaining clip and 
detach the selector cable from the lever on the 
transmission. Extract the outer cable retaining 
clip and withdraw the selector cable from the 
support bracket. 

14 Clamp the automatic transmission 
fluid cooler hoses as close to the cooler as 
possible, then detach the hoses from the 
cooler. 

15 Unbolt and remove the torque converter 
housing lower cover plate. 

16 Working through the cover plate aperture, 
slacken and withdraw each torque converter- 
to-driveplate nut in turn. As each nut is 
removed, rotate the crankshaft using a wrench 
and socket on the crankshaft sprocket to 
expose the next nut. Repeat until all three nuts 
are removed. 

17 On early models, undo the two bolts 
securing the rear engine mounting to the 
subframe. On later models, undo the two 
through bolts securing the rear engine 
mounting link bracket to the subframe and 
transmission and remove the link bracket. 

18 The engine must now be supported, as 
the left-hand mounting must be disconnected. 
Ideally this should be done with an engine 
hoist connected to the left-hand side of the 
engine. With an engine hoist, the engine/ 
transmission can be manoeuvred more easily 
and safely; balancing the engine on a jack is 
not recommended. 

19 Support the transmission with a trolley 
jack from below, then undo the bolts securing 
the left-hand mounting to the transmission. 
20 Lower the engine/transmission assembly 
slightly on the left-hand side to provide 
sufficient clearance for removal of the 
transmission. 

21 Working your way around the transmission 
casing, slacken and remove the transmission- 
to-engine securing bolts. Disconnect any 
wiring loom brackets, where applicable. 

22 With the help of an assistant, withdraw 
the transmission squarely from the engine. 
Once the transmission is free, lower the 
transmission on the jack and manoeuvre the 
unit out from under the vehicle. 


Warning: Support the 
A transmission to ensure that it 

remains steady on the jack head. 
Ensure that the torque converter remains 
in position on its shaft in the torque 
converter housing 
23 With the transmission removed, bolt a 
suitable bar and spacer across the front face 
of the torque converter housing, to retain the 
torque converter in position. 


Refitting 
24 Refitting is a reversal of the removal 
procedure, but note the following points: 
a) When reconnecting the transmission 
to the engine, ensure that the location 
dowels are in position, and that the 
transmission is correctly aligned 
with them before pushing it fully into 
engagement with the engine. As the 
torque converter is refitted, ensure that 
the drive pins at the centre of the torque 
converter hub engage with the recesses 
in the automatic transmission fluid pump 
inner wheel. 
b) Tighten all nuts and bolts to the specified 
torque (where given). 
c) Reconnect and adjust the selector cable, 
as described in Section 2. 


4 Automatic transmission 
overhaul – 
general information 
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1 In the event of a fault occurring with the 
transmission, it is first necessary to determine 
whether it is of a mechanical, electrical or 
hydraulic nature, and to do this, special test 
equipment is required. It is therefore essential 
to have the work carried out by a VW dealer or 
suitably equipped specialist if a transmission 
fault is suspected. 

2 Do not remove the transmission from the 
car for possible repair before professional 
fault diagnosis has been carried out, since 
most tests require the transmission to be in 
the vehicle. 
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Chapter 8 
Driveshafts 
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Со ntents Section number Section number 
Driveshaft - removal and гейіпд. ........................... 2 Driveshaft joint gaiters - гепеу/гі............................ 3 
Driveshaft overhaul - general information ..................... 42 :Genetrabintermallon «24i an eat beats hy C3 alos 1 
Degrees of difficulty 
Easy, suitable for З | Fairly easy, suitable Fairly difficult, Difficult, suitable EN Very difficult, Ñ | 
novice with little for beginner with suitable for competent for experienced DIY W | suitable for expert A | 
experience EN some experience Ҹ | DIY mechanic mechanic ў DIY or professional ў 
Specifications 
General 
Brivashiaff typ. sine CoS amore ee beat sends REPE FA CE owls Solid steel shafts with ball-and-cage type constant velocity joints at 


Lubrication (overhaul only - see text) 
Lubricant type/specification 


Lubricant capacity 


Torque wrench settings 
Driveshaft retaining bolt": 
Stage 1 
Stage 2 
Engine/transmission rear mounting (automatic transmission models): 
Rear mounting-to-subframe (early models) 
Rear mounting-to-transmission through bolt (later models):* 
Stage 1 
Stage 2 
Inner constant velocity joint retaining bolts: 
M10 bolts 
M12 bolts 
Lower wishbone balljoint-to-swivel hub bolts*: 
Hexagon head bolts: 
Stage 1 
Stage 2 


Stage 1 
Stage 2 
Roadwheel bolts: 
Up to December 1995 
January 1996 onward 
Shock absorber-to-lower wishbone bolt/nut 
"Use new nuts/bolts. 


each end 


Use only special grease supplied in sachets with gaiter kits — joints are 
otherwise pre-packed with grease and sealed 
120 g per joint 


Nm Ibf ft 
150 110 
Angle-tighten a further 90? 

45 33 
80 59 
Angle-tighten a further 90? 

80 59 
100 74 
55 41 
Angle-tighten through a further 90? 

90 66 
Angle-tighten through a further 90? 

160 118 
180 133 
160 118 
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A tool to hold the wheel hub stationary 
whilst the driveshaft retaining bolt is 
slackened can be fabricated from two 
lengths of steel strip (one long, one 
short) and a nut and bolt; the nut and 
bolt forming the pivot of a forked tool. 


1 General information 


Drive is transmitted from the differential to 
the front wheels by means of two, solid steel 
driveshafts. 

Both driveshafts are splined at their outer 
ends to accept the wheel hubs, and are 
threaded so that each hub can be fastened 
by a retaining bolt. The inner end of each 
driveshaft is bolted to the transmission drive 
flanges. 


2.5 Measure and record the length 
of exposed thread on the torsion bar 
adjusting bolt 


e js 


2.7 Undo the two bolts securing the lower 
arm balljoint to the swivel hub 


2.3 Attach the holding tool to the wheel 
hub using two wheel bolts 


Constant velocity (CV) joints are fitted to 
each end of the driveshafts, to ensure the 
smooth and efficient transmission of drive 
at all the angles possible as the roadwheels 
move up-and-down with the suspension, and 
as they turn from side-to-side under steering. 
Both the inner and outer constant velocity 
joints are of the ball-and-cage type 


2 Driveshaft- 
removal and refitting 


HEY 


Removal 


Note: The driveshaft outer joint splines may 
be a tight fit in the hub and it is possible that a 
puller/extractor will be required to draw the hub 
assembly off the driveshaft during removal. 


2.6 Unscrew the torsion bar adjusting nut 
until all load is relieved on the front upper 
wishbone 


2.9 On later automatic transmission 
models, undo the engine mounting link 
bracket through bolt 


1 Firmly apply the handbrake, then jack 
up the front of the vehicle and support it 
securely on axle stands (see Jacking and 
vehicle support). Remove the relevant front ' 
roadwheel. 

2 Remove the engine undertray as described 
in Chapter 11, Section 25. 

3 To prevent rotation of the wheel hub as the 
driveshaft retaining bolt is slackened, make up 
a holding tool and attach the tool to the wheel 
hub using two wheel bolts (see Tool Tip and 
illustration). 

4 With the holding tool in place, slacken and 
remove the driveshaft retaining bolt using 
a socket and long bar. Where necessary, 
support the socket on an axle stand to 
prevent it slipping off the nut. This bolt is 
very tight; make sure that there is no risk of 
pulling the vehicle off the-axle stands as the 
nut is slackened. Note that a new bolt will be 
required for refitting. 

5 At the torsion bar adjustment bolt, measure 
and record the length of thread projecting from 
the underside of the adjusting nut to the end 
of the bolt (see illustration). This is a critical 
dimension as it will be needed to determine 
the vehicle ride height when refitting. 

6 Using a spanner or deep socket, unscrew 
the torsion bar adjusting nut until all load is 
relieved on the front upper wishbone (see 
illustration). 

7 Undo the two bolts securing the lower 
wishbone balljoint to the swivel hub (see 
illustration). On pre-January 1996 vehicles 
these bolts are conventional hexagon head 
bolts. On January 1996 vehicles onwards, 
these bolts are M12 multi-point socket 
headed bolts and are removed using 8 
14 mm multi-point key. Note that new 
bolts (whichever type) will be required for 
refitting. 

8 Undo the nut and remove the bolt securing 
the anti-roll bar connecting link and the shock 
absorber to the lower wishbone. Push the 
lower end of the shock absorber upward as 
far as it will go. 

9 On early models with automatic 
transmission, undo the two bolts securing 
the rear engine mounting to the subframe. 
On later models with automatic transmission 
undo the through bolt securing the rear engine 
mounting link bracket to the transmission (see 
illustration). 

10 Undo and remove the bolts securing 
the inner driveshaft joint to the transmission 
flange and recover the retaining plates from 
underneath the bolts. Support the drivesha® 
by suspending it with wire or string - do поё 
allow it to hang under its weight, or the joint 
may be damaged (see illustrations). 

11 Carefully pull the swivel hub assembly 
outwards, and withdraw the driveshaft outer 
constant velocity joint from the hub assembly 
(see illustration). The outer joint may be very 
tight, if so tap the joint out of the hub using а 
soft-faced mallet. If this fails to free it from the 
hub, the joint will have to be pressed out using 
a suitable tool which is bolted to the hub. 
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retaining bolts... 


12 Manoeuvre the driveshaft out from 
underneath the vehicle and (where fitted) 
recover the gasket from the end of the inner 
constant velocity joint. Discard the gasket – 
a new one should be used on refitting. On 
models with automatic transmission, push 
the engine/transmission forwards slightly 
to provide the necessary clearance for 
removal. 

13 Do not allow the vehicle to rest on its 
wheels with one or both driveshaft(s) removed, 
as damage to the wheel bearing(s) may result. If 
moving the vehicle is unavoidable, temporarily 
insert the outer end of the driveshaft(s) in the 
hub(s), and tighten the driveshaft retaining 
bolt(s); in this case, the inner end(s) of the 
driveshaft(s) must be supported, for example 
by suspending with string from the vehicle 
underbody. Do not allow the driveshaft to 
hang down under its weight, or the joint may 
be damaged. 


Refitting 

14 Ensure that the transmission flange and 
inner joint mating surfaces are clean and dry. 
Fit a new gasket to the joint by peeling off its 
backing foil and sticking it in position (see 
illustrations). 

15 Ensure that the outer joint and hub 
splines are clean and dry. Manoeuvre the 
driveshaft into position, and engage the outer 
joint with the hub. Ensure that the threads are 
clean, and apply a smear of oil to the contact 
face of the new driveshaft retaining bolt. Fit 
the bolt and use it to draw the joint fully into 
position. 

16 Refit the new lower wishbone balljoint 
retaining bolts, and tighten them to the 
specified torque setting, then through the 
specified angle. 

17 Align the driveshaft inner joint with the 
transmission flange, and refit the retaining 
bolts and retaining plates. Tighten the retaining 
bolts to the specified torque. 

18 On early models with automatic 
transmission, refit the two bolts securing the 
rear engine mounting to the subframe and 
tighten them to the specified torque. On later 
models, fit the new through bolt securing 
the rear engine mounting link bracket to the 
transmission and tighten it to the specified 


2.10b ...and remove them along with their 
retaining plates 


2.14a Fit a new gasket to the CV joint by 
peeling off its backing foil... 


torque setting, then through the specified 
angle. 

19 Pull the lower end of the shock absorber 
down and refit the anti-roll bar connecting link 
and shock absorber retaining bolt. Note that 
the bolt head is toward the rear of the vehicle. 
Refit the retaining nut and tighten it to the 
specified torque. 

20 Tighten the torsion bar adjusting nut 
until the exposed thread dimension recorded 
during removal is obtained. 

21 Refit the engine undertray as described in 
Chapter 11, Section 25. 

22 Using the method employed on removal 
to prevent the hub from rotating, and tighten 
the driveshaft retaining bolt to the specified 
torque setting, then through the specified 
angle. Check that the hub rotates freely. 
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3.2a Release the rubber gaiter outer 
retaining clip... 


2.11 Pull the swivel hub assembly 
outwards, and withdraw the outer constant 
velocity joint from the hub 


2.14b ...and sticking it in position 


23 Refit the roadwheel, lower the vehicle to 
the ground, and tighten the wheel bolts to the 
specified torque. 


% 


3 Driveshaft joint gaiters - 
_ renewal 
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Outer CV joint gaiter 


1 Remove the driveshaft from the vehicle as 
described in Section 2. 

2 Release the rubber gaiter retaining clips 
by cutting off the crimped portion using side 
cutters (see illustrations). Alternatively cut 
through them using a junior hacksaw. Spread 
the clips and remove them from the gaiter. 


3.2b ...by cutting off the crimped portion 
using side cutters 
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3.5a Screw the driveshaft retaining bolt 
into the CV joint and tighten it to force the 
driveshaft out of the joint 


3.3 Cut the gaiter open and remove it from 
the driveshaft 
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3.6a Withdraw the СУ joint from the 3.6b ...followed by the thrustwasher... 
driveshaft... 


old grease as possible from the CV joint. It is 
advisable to wear disposable rubber gloves 
during this operation. 


3 Cut the gaiter open using a suitable knife and 
remove it from the driveshaft (see illustration). 
4 Using old rags, clean away as much of the 


3.8 Examine the balls and tracks for 
cracks, flat spots or signs of surface 
pitting 


3.6d ...and circlip 


3.11b ...and small retaining clip onto the 
driveshaft 


3.11a Slide the new rubber gaiter... 


3.5b If the driveshaft is difficult to release, 
drive the joint off by striking the inner 
member with a hammer and punch 
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3.6c ...dished washer... 


5 The outer CV joint is retained on the driveshaft 
by an internal circlip. Screw the driveshaft 
retaining bolt into the end of the CV joint and 
tighten the bolt to force the driveshaft out of the 
joint. If the driveshaft proves difficult to release, 
clamp the shaft in a vice and drive the joint off 
the shaft by striking the inner member with a 
hammer and punch (see illustrations). 

6 Withdraw the joint from the driveshaft 
followed by the thrustwasher, dished washer 
and circlip (see illustrations). A new circlip 
must be fitted on reassembly. 

7 Thoroughly clean the constant velocity joint 
using paraffin, or a suitable solvent, and dry 
thoroughly. Carry out a visual inspection as 
follows. 

8 Move the inner splined driving member from 
side to side to expose each ball in turn at the top 
of its track. Examine the balls for cracks, flat spots 
or signs of surface pitting (see illustration). 

9 Inspect the ball tracks on the inner and 
outer members. If the tracks have widened, 
the balls will no longer be a tight fit. At the 
same time, check the ball cage windows for 
wear or cracking between the windows. 

10 І on inspection any of the constant velocity 
joint components are found to be worn or 
damaged, it will be necessary to renew the 
complete joint assembly. If the joint is in 
satisfactory condition, obtain a new gaiter and 
retaining clips, a constant velocity joint circlip 
and the correct type and quantity of grease. 
Grease is often supplied with the joint repair kit. 
11 Slide the new rubber gaiter and small retaining 
clip onto the driveshaft (see illustrations). 


Driveshafts 8%5 


3.12a Slide on the dished washer... 


12 Slide on the dished washer, making sure 
its convex side is innermost, followed by the 
thrustwasher (see illustrations). 

13 Fit a new circlip to the driveshaft, then 
screw the driveshaft retaining bolt into the 
end of the joint (see illustrations). This will 
prevent the grease from escaping as the joint 
is lubricated. 

14 Pack the inside of the joint through 
the inner splines of the ball hub with 
approximately 80 g of the specified grease 
(see illustration). 

15 Engage the joint with the driveshaft 
splines. Tap the joint onto the driveshaft 
until the circlip engages in its groove (see 
illustration). Make sure that the joint is 
securely retained, by pulling on the joint, not 
the shaft. 

16 Spread the remaining grease around the 
inside of the joint. Work the grease well into 
the bearing tracks whilst twisting the joint (see 
illustration). 

17 Ease the gaiter over the joint, and ensure 
that the gaiter lips are correctly located on 
both the driveshaft and constant velocity joint 


3.126 ...followed by the thrustwasher 3.12c Correct arrangement of the dished 
washer and thrustwasher 


3.13a Fit a new circlip to the driveshaft... 3.13b ...then screw the driveshaft retaining 
bolt into the end of the joint 


3.14 Pack the inside of the joint with the 3.15a Engage the joint with the driveshaft 


specified grease splines... 


3.15b ...then tap the joint onto the shaft until the circlip engages 3.16 Spread the remaining grease around the inside of the joint 
in its groove 
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Remove any slack іп the дайег retaining clip 
by carefully compressing the raised section 
of the clip. In the absence of the special tool, 
a pair of side cutters may be used, taking 
care not to cut the clip. Secure the small 
retaining clip using the same procedure (see 
illustrations). 

19 Check the constant velocity joint moves 
freely in all directions, then refit the driveshaft 
to the vehicle, as described in Section 2. 


Inner CV joint gaiter 
20 Remove the driveshaft from the car as 


3.17 Ease the gaiter over the joint, and 3.18a Fit the large retaining clip, pull itas ^ described in Section 2. 
ensure that the gaiter lips are correctly tight as possible, and locate the hooks on 21 Release the rubber gaiter retaining clip 
located the clip in their slots by cutting off the crimped portion using side 


cutters (see illustration). 

22 Using circlip pliers, extract the circlip from 
the end of the driveshaft (see illustration). 
Note that a new circlip, often supplied 
with the joint repair kit, will be required for 
reassembly. 

23 Withdraw the CV joint from the driveshaft 
and remove the gasket from the joint flange 
(see illustrations). 

24 Remove the old gaiter and retaining clip 
from the driveshaft (see illustration). 

25 Thoroughly clean the constant velocity 
joint using paraffin, or a suitable solvent, and 
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Е TK Я 3 dry thoroughly. Carry out a visual inspection as 
3.18b Remove any slack in the gaiter 3.18c Secure the small retaining clip using described previously in paragraphs 8 to 10. 
retaining clip by carefully compressing the the same procedure 26 Slide the new rubber gaiter onto the 
А raised section of the clip | driveshaft and locate the small end of 
(see illustration). Lift the outer sealing lip of 18 Fit the large metal retaining clip to the {һе gaiter in the recess in the shaft (see 
the gaiter to equalise air pressure within the — gaiter. Pull the clip as tight as possible, and illustrations). 


gaiter. locate the hooks on the clip in their slots. 27 Pack both sides of the CV joint with the 
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3.23a Withdraw the CV joint from the 
clip by cutting off the crimped portion driveshaft driveshaft... 
using side cutters 


3.21 Release the rubber gaiter retaining 


3.23b ...and remove the gasket from the 3.24 Remove the old gaiter and retaining 3.26a Slide the new rubber gaiter onto the 
joint flange clip from the driveshaft driveshaft... 


3.26b ...and locate the small end of the 
gaiter in the recess in the shaft 


specified grease. Work the grease well into 
the bearing tracks whilst twisting the joint (see 
illustrations). 

28 Place the CV joint in position on the 
driveshaft, then fit the new circlip (see 
illustrations). Ensure that the circlip is fully 
seated in the driveshaft groove. 

29 Ease the gaiter over the joint, and ensure 
that the gaiter lips are correctly located on 
the constant velocity joint (see illustration). 
Lift the small end of the gaiter to equalise air 
pressure within the gaiter. 

30 Fit the metal retaining clip to the gaiter. 
Pull the clip as tight as possible, and locate the 
hooks on the clip in their slots. Remove any 
slack in the gaiter retaining clip by carefully 
compressing the raised section of the clip. In 
the absence of the special tool, a pair of side 
cutters may be used, taking care not to cut 
the clip (see illustration). 

31 Check the constant velocity joint moves 
freely in all directions, then refit the driveshaft 
to the vehicle, as described in Section 2. 


4 Driveshaft overhaul - 
general information 


1 If any of the checks described in Chapter 1, 
Sections 13 and 21 reveal possible wear in 
any driveshaft joint, carry out the following 
procedures to identify the source of the 
problem. 

2 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
3 Referring to the information contained in 
Section 2, make up a tool to hold the wheel 
hub, and attach the tool to the hub using two 
wheel bolts. Use a torque wrench to check 


3.27a Pack both sides of the CV joint with 
the specified grease... 
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3.27b ...working the grease well into the 
bearing tracks 


3.28a Place the CV joint in position on the 
driveshaft... 


3.29 Ease the gaiter over the joint, and 
ensure that the gaiter lips are correctly 
located 
that the driveshaft retaining bolt is securely 
fastened, then repeat this check on the 

remaining driveshaft bolt. 

4 Road test the vehicle, and listen for a 
metallic clicking from the front as the vehicle 
is driven slowly in a circle on full-lock. If a 
clicking noise is heard, this indicates wear in 
the outer constant velocity joint. 


| 2 " 
3.30 Remove any slack in the gaiter 
retaining clip by carefully compressing the 

raised section 

5 If vibration, consistent with road speed, is 
felt through the vehicle when accelerating, 
there is a possibility of wear in the inner 
constant velocity joints. 
6 To check the joints for wear, remove the 
driveshafts, then dismantle them as described 
in Section 3; if any wear or free play is found, 
the affected joint must be renewed. 
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Braking system 


Contents 


Section number 


991 


Section number 


Anti-lock braking system (ABS) - general information. ........... 26 Hydraulic pipes and hoses -гепе\уа!......................... 3 
Anti-lock braking system components - removal and refitting ..... 27 Hydraulic system - bleeding ............................... 2 
Brake pedal - removal and геййіпа . ......................... 16 Master cylinder – removal, overhaul and refitting ............... 15 
Brake pressure regulating valve - general information ........... 21 Rear brake caliper – removal, overhaul and refitting ............. 13 
Front brake caliper - removal, overhaul and refitting............. 8 Rear brake disc - inspection, removal and refitting.............. 12 
Front brake pads - general іпіотпайоп....................... 4 Rear brake drum - removal, inspection and refitting............. 9 
Front brake pad renewal - Lucas C54 floating caliper. ........... 6. Rear brake pads —reriewal. ,...5....-......-Ҙ..5:-2---42-.: 11 
Front brake pad renewal ~ Lucas RC54 floating frame caliper ..... b. Rear'brake shoes —renewal..... 1. Venue tm ERI Its 10 
Front brake disc - inspection, removal and refitting ............. 7 Rear wheel cylinder – removal, overhaul and refitting ............ 14 
General information) J/«.» ou woe o kon Peavy ten o pt e mre mm 1 Stop-light switch – removal and гейіпо ...................... 22 
Handbrake = adiustment., votes s sape krank m rg 17 Vacuum pump - removal and геййіпо ........................ 25 
Handbrake cables - removal and геїіпо ..................... 20 Vacuum servo unit - testing, removal and refitting .............. 23 
Handbrake lever – removal and гейїіпд. . ..................... 18 Vacuum servo unit check valve and hose - removal, testing and 
Handbrake warning light switch — removal and refitting .......... 19 Fen ус pave АСЫ eoruin AR келе Фазыл YI 24 
Degrees of difficulty 

Easy, suitable for Fairly easy, suitable X> | Fairly difficult, ES Difficult, suitable FS Very difficult, Ñ 

novice with little for beginner with > | suitable for competent | for experienced DIY Xe | suitable for expert e 

experience WV. | some experience ў DIY mechanic A mechanic ў DIY or professional ў 


Specifications 


Front brakes 


ао: ГИТИС TAT E ГК ТТІ ew BIRKS ТҮРГЕ Bae eae 
Caliper type: 
WEN TA ipch whigels i.i кзз» egre ec kau аА Фан 
WHATS inch wheels. ii valet eem wees pk AT RE ARE Ah ERR 
WRITE. Inch whaels 02023455 444 EASIER eas Rn dd ns 
Disc diameter: 
Solid disc: 
ЖҮНІ 14. inch wheels... „ае еко ata аага еа о а 
With 15 4nctr wheels... iia coros oo а ъа жаза балык e mas 
Ventilated disc: 
Witir ЛЬЛПОПМОВӨИВ:%::,225224444522549%42 2454 Ао е 
МЛЯ 46 noti r. ; „а RE TESTENE TAIATEA TRIER ER: 
Disc thickness: 
New: 
Solid disc: 
With t4 Inch wheel uei pix resa erp LER mee 
With 15 inch wheels ............ YPF TET MCI rer 
Ventilated disc: 
With t5 INCA wheels «s.» soo x met annm RD Tet senes 
ome De GS sv cc ese Css ет Фет» о pee pes 
Мїпїтит: 
SOU dig 26 9r Se alee wie epee аа ы МЫ Ы ЫДЫ? 
Ventilated disc: 
УЛ FS IGT WIGS Berne Gatos н л деген 2а 6 eles Фф, 
Mt AG Inch Wheels veas ко ox о adore ере s »s Gs 


Solid or ventilated disc, with single-piston calipers 


Lucas C54 floating caliper 
Lucas RC54 floating frame caliper or VW FNS floating caliper 
VW FNS floating caliper or VW FNR floating caliper 


260.0 mm 
282.0 mm 


280.0 mm 
300.0 mm or 313.0 mm according to model 


13.0 mm 
18.0 mm 


24.0 mm 
26.0 mm 


15.0 mm 


20.0 mm 
22.0 mm 
0.02 mm 
0.08 mm 
2.0 mm 
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Rear drum brakes 


VER ss peris ысы ҚАҒАРАҚ уз. ya ыры saaVe 19 MA fetis ig d аЛа рер Ж Drum with leading and trailing shoes and automatic adjusters 


Brake shoe friction material minimum thickness . ................. 1.0mm 
Drum diameter (inner): 
Маш 55» асығы ғы «Ара қала ад ark Dhara he BS ote ма Sota 268.0 mm 
МАИС RAS Y EET arn bon He eek a TUR Waele Тэ a А 269.5 mm 


Vo ae ТТЫ ТРАН wang to АА эү Ж Хе ares өм Н trams Sepak Dap tush Solid disc, with single-piston sliding calipers 
Disc thickness: 
New: 
WIthi TS 06D WHS BRE «ius eh: злу э! таз жазабай oto tono Toto ЫЫ» 12.0 mm 
WIT TS АСИ МОВО: 5525:5226ағезлыаРа Soo Se tio mors. 13.5 mm 
Minimum: 
With 15 inch wheels... 2522.21 en cis Remp v wits tees ae 10.0 mm 
With 16 MED wheels 5: Fe le reru barba nmn RE 11.5 mm 
Minimum brake pad friction material Ізіскпевв................... 2.0 mm 
Handbrake 
КЕТ ГІГЛТЕТТІ ЛС КАЛК rir Self-adjusting cable-operated, acting on rear brakes 
ABS system type 
ОВЛ TOSS «cae She eae palais rene temo АРДЫ в Bosch 2E 
BORG TST 24a еге МИ ИНКА тұкекекеатағыдуі 4906 GRY Bosch 5.0 
е РБИЕ Те Ч РРО ИСАР РИЧЕ ҮҮ Obed Bosch 5.3 
Torque wrench settings Nm Ibf ft 
ABS wheel speed sensor retaining Бойв........................ 10 7 
Front brake calipers: 
Caliper body-to-swivel hub (Lucas floating frame caliper)......... 280 207 
Caliper bridge retaining bolts (Lucas floating frame caliper) ....... 90 66 
Caliper mounting bracket-to-swivel hub (except VW FNR caliper) . . 280 207 
Caliper mounting bracket-to-swivel hub (VW FNR caliper) ........ 355 262 
(uide plhs (VW саре?) ‚ә: эе е do xr еі сая 25 18 
Guide pin bolts (Lucas floating саіірег)“. ...................... 35 26 
Guide pin retaining nuts (Lucas floating frame caliper) ........... 70 52 
Handbrake lever retaining nuts ............................... 25 19 
Master cylinder retaining nuts ................................ 20 15 
Rear brake caliper guide pin Бойв”............................ 35 26 
Rear brake caliper mounting bracket-to-trailing атп............... 170 125 
Rear wheel cylinder retaining bolt ............................. 20 15 
Roadwheel bolts: 
Up1io December 19858.. а: оа ы quale wane acevgiah ost 160 118 
deua 71996 ОМАН: 2.5 л. ana ine er e TE Rr E es siet naming I 180 133 
Vacuum servo unit retaining пиїб.............................. 25 18 


"Use new fasteners 


1 General information 


The braking system is of servo-assisted, 
dual-circuit hydraulic type split diagonally. The 
arrangement of the hydraulic system is such 
that each circuit operates one front and one 
rear brake from a tandem master cylinder. 
Under normal circumstances, both circuits 
operate in unison. However, in the event of 
hydraulic failure in one circuit, full braking 
force will still be available at two wheels. 

All models are fitted with front disc brakes, 
with self-adjusting drum brakes at the rear on 
vehicles produced up to May 1996. On later 
models, disc brakes are fitted at the front 
and rear. An Anti-lock Braking System (ABS) 


is an optional extra on all vehicles covered in 
this manual. Refer to Section 26 for further 
information on ABS operation. 

The front brake discs are of either the 
solid or ventilated type and are fitted with 
single-piston sliding type brake calipers. 

The rear drum brakes incorporate leading 
and trailing shoes, which are actuated by 
twin-piston wheel cylinders. A self-adjust 
mechanism is incorporated to automatically 
compensate for brake shoe wear. As the 
brake shoe linings wear, the footbrake 
operation automatically operates the adjuster 
mechanism, which effectively lengthens the 
shoe strut, and repositions the brake shoes to 
maintain the lining-to-drum clearance. 

The rear brake discs are of the solid type 
and are fitted with single-piston sliding pin 
brake calipers. 


The cable-operated handbrake provides an 
independent mechanical means of rear brake 
application. 

A vacuum servo unit is fitted between 
the master cylinder and the bulkhead, its 
function being to reduce the amount of pedal 
pressure required to operate the brakes. 
Since there is no throttling as such of the 
inlet manifold on diesel engines, the manifold 
is not a suitable source of vacuum to operate 
the vacuum servo unit. The servo unit is 
therefore connected to a separate engine- 
mounted vacuum pump. On 4-cylinder 
engines, the pump is bolted to the cylinder 
block and is driven by the intermediate shaft. 
On 5-cylinder engines, the pump is bolted 
to the cylinder head and is driven by the 
camshaft. 

On models without ABS, and certain other 


models, а brake pressure regulating valve 
is incorporated in the rear brake hydraulic 
circuit. The valve function is to regulate the 
braking force available at each rear wheel, 
to reduce the possibility of the rear wheels 
locking up under heavy braking. On later 
models equipped with ABS, the braking force 
available at the rear wheels is controlled by 
the ABS hydraulic modulator under all driving 
conditions. 


Warning: When servicing any 
A part of the system, work carefully 

and methodically; also observe 
scrupulous cleanliness when overhauling 
any part of the hydraulic system. Always 
renew components (in axle sets, where 
applicable) if in doubt about their condition, 
and use only genuine VW replacement 
parts, or at least those of known good 
quality. Note the warnings given in 'Safety 
first!’ and at relevant points in this Chapter 
concerning the dangers of asbestos dust 
and hydraulic fluid. 


2 Hydraulic system - 


WHEY 


bleeding 

Warning: Hydraulic fluid is 
A poisonous; wash off immediately 

and thoroughly in the case 
of skin contact, and seek immediate 
medical advice if any fluid is swallowed 
or gets into the eyes. Certain types of 
hydraulic fluid are inflammable, and may 
ignite when allowed into contact with 
hot components; when servicing any 
hydraulic system, it is safest to assume 
that the fluid is inflammable, and to take 
precautions against the risk of fire as 
though it is petrol that is being handled. 
Hydraulic fluid is also an effective paint 
stripper, and will attack plastics; if any is 
spilt, it should be washed off immediately, 
using copious quantities of fresh water. 
Finally, it is hygroscopic (it absorbs 
moisture from the air) - old fluid may be 
contaminated and unfit for further use. 
When topping-up or renewing the fluid, 
always use the recommended type, and 
ensure that it comes from a freshly- 
opened sealed container. 


General 


1 The correct operation of any hydraulic 
system is only possible after removing all 
air from the components and circuit; this is 
achieved by bleeding the system. 

2 During the bleeding procedure, add 
only clean, unused hydraulic fluid of the 
recommended type; never re-use fluid that 
has already been bled from the system. 
Ensure that sufficient fluid is available before 
starting work. 

З If there is any possibility of incorrect 
fluid being already in the system, the brake 
components and circuit must be flushed 


completely with uncontaminated, correct fluid, 
and new seals should be fitted to the various 
components. 

4 If hydraulic fluid has been lost from the 
system, or air has entered because of a 
leak, ensure that the fault is cured before 
proceeding further. 

5 Park the vehicle over an inspection pit 
or on car ramps. Alternatively, apply the 
handbrake then jack up the front and rear of 
the vehicle and support it on axle stands (see 
Jacking and vehicle support). For improved 
access with the vehicle jacked up, remove 
the roadwheels. 

6 Check that all pipes and hoses are secure, 
unions tight and bleed screws closed. Clean 
any dirt from around the bleed screws. 

7 Unscrew the master cylinder reservoir cap, 
and top the master cylinder reservoir up to 
the MAX level line; refit the cap loosely, and 
remember to maintain the fluid level at least 
above the MIN level line throughout the 
procedure, otherwise there is a risk of further 
air entering the system. 

8 There are a number of one-man, do-it- 
yourself brake bleeding kits currently 
available from motor accessory shops. It is 
recommended that one of these kits is used 
whenever possible, as they greatly simplify the 
bleeding operation, and also reduce the risk of 
expelled air and fluid being drawn back into 
the system. If such a kit is not available, the 
basic (two-man) method must be used, which 
is described in detail below. 

9 |f a kit is to be used, prepare the vehicle 
as described previously, and follow the kit 
manufacturer's instructions, as the procedure 
may vary slightly according to the type being 
used; generally, they are as outlined below in 
the relevant sub-section. 

10 Whichever method is used, the same 
sequence should be followed (paragraphs 11 
and 12) to ensure the removal of all air from 
the system. 


Bleeding sequence 


11 If the system has been only partially 
disconnected, and suitable precautions were 
taken to minimise fluid loss, it should only be 
necessary to bleed that part of the system 
(ie, the primary or secondary circuit). If the 
master cylinder or main brake lines have been 
disconnected, then the complete system must 
be bled. 

12 If the complete system is to be bled, then 
it should be done working in the following 
sequence: 


a) Right-hand rear brake. 
b) Left-hand rear brake. 
c) Right-hand front brake. 
d) Left-hand front brake. 


Bleeding 


Basic (two-man) method 


13 Oollect together a clean glass jar or similar 
container, a suitable length of plastic or rubber 
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a j - 


2.14 Remove the dust cap from the brake 
caliper bleed screw 


tubing which is a tight fit over the bleed screw, 
and a ring spanner to fit the screw. The help of 
an assistant will also be required. 

14 Remove the dust cap from the first bleed 
screw in the sequence (see illustration). 
Fit the spanner and tube to the screw, 
place the other end of the tube in the jar, 
and pour in sufficient fluid to cover the end 
of the tube. 

15 Ensure that the master cylinder reservoir 
fluid level is maintained at least above the MIN 
level line throughout the procedure. 

16 Have the assistant fully depress the brake 
pedal several times to build-up pressure, then 
maintain it on the final downstroke. 

17 While pedal pressure is maintained, 
unscrew the bleed screw (approximately one 
turn) and allow the compressed fluid and 
air to flow into the jar. The assistant should 
maintain pedal pressure, following it down to 
the floor if necessary, and should not release 
it until instructed to do so. When the flow 
stops, tighten the bleed screw again, have 
the assistant release the pedal slowly, and 
recheck the reservoir fluid level. 

18 Repeat the steps given in paragraphs 16 
and 17 until the fluid emerging from the bleed 
screw is free from air bubbles. If the master 
cylinder has been drained and refilled, and 
air is being bled from the first screw in the 
sequence, allow approximately five seconds 
between cycles for the master cylinder 
passages to refill. 

19 When no more air bubbles appear, 
securely tighten the bleed screw, remove the 
tube and spanner, and refit the dust cap. Do 
not overtighten the bleed screw. 

20 Repeat the procedure on the remaining 
screws in the sequence, until all air is removed 
from the system and the brake pedal feels firm 
again. 

Using a one-way valve kit 


21 As the name implies, these kits consist 
of a length of tubing with a one-way valve 
fitted, to prevent expelled air and fluid being 
drawn back into the system; some kits 
include a translucent container, which can 
be positioned so that the air bubbles can be 
more easily seen flowing from the end of the 
tube. 

22 The kit is connected to the bleed screw, 
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2.22 Bleeding a rear brake caliper using a 
one-way valve kit 


which is then opened (see illustration). The 
user returns to the driver’s seat, depresses 
the brake pedal with a smooth, steady stroke, 
and slowly releases it; this is repeated until the 
expelled fluid is clear of air bubbles. 

23 Note that these kits simplify work so 
much that it is easy to forget the master 
cylinder reservoir fluid level; ensure that this is 
maintained at least above the MIN level line at 
all times. 

Using a pressure-bleeding kit 

24 These kits are usually operated by a 
reservoir of pressurised air contained in the 
spare tyre. However, note that it will probably 
be necessary to reduce the pressure to a 
lower level than normal (maximum of 1 bar); 
refer to the instructions supplied with the kit. 
25 By connecting a pressurised, fluid-filled 
container to the master cylinder reservoir, 
bleeding can be carried out simply by 
opening each screw in turn (in the specified 
sequence), and allowing the fluid to flow out 
until no more air bubbles can be seen in the 
expelled fluid. 

26 This method has the advantage that the 
large reservoir of fluid provides an additional 
safeguard against air being drawn into the 
system during bleeding. 

27 Pressure-bleeding is particularly effective 
when bleeding ‘difficult’ systems, or when 
bleeding the complete system at the time of 
routine fluid renewal. 


All methods 


28 When bleeding is complete, and firm 
pedal feel is restored, wash off any spilt fluid, 


3.2 Flexible hydraulic hose retaining 
spring clip (arrowed) 


securely tighten the bleed screws, and refit 
the dust caps. 

29 Check the hydraulic fluid level in the 
master cylinder reservoir, and top-up if 
necessary. 

30 Discard any hydraulic fluid that has been 
bled from the system; it will not be fit for 
re-use. 

31 Check the feel of the brake pedal. If it 
feels at all spongy, air must still be present 
in the system, and further bleeding is 
required. Failure to bleed satisfactorily after 
a reasonable repetition of the bleeding 
procedure may be due to worn master 
cylinder seals. 


3 Hydraulic pipes and hoses - 
renewal 


Ж” 


Note: Before starting work, refer to the note 
at the beginning of Section 2 concerning the 
dangers of hydraulic fluid. 

1 If any pipe or hose is to be renewed, 
minimise fluid loss by first removing 
the master cylinder reservoir cap and 
screwing it down onto a piece of polythene. 
Alternatively, flexible hoses can be sealed, 
if required, using a proprietary brake hose 
clamp. Metal brake pipe unions can be 
plugged (if care is taken not to allow dirt into 
the system) or capped immediately they are 
disconnected. Place a wad of rag under any 
union that is to be disconnected, to catch 
any spilt fluid. 

2 If a flexible hose is to be disconnected, 
unscrew the brake pipe union nut before 
removing the spring clip which secures the 
hose to its mounting bracket (see illustration). 
When removing a front flexible hose, it may 
be necessary to release the brake pad wear 
sensor wiring and ABS wheel speed sensor 
wiring clips from the hose. 

3 To unscrew union nuts, it is preferable to 
obtain a brake pipe spanner of the correct 
size; these are available from most motor 
accessory shops. Failing this, a close-fitting 
open-ended spanner will be required, though 
if the nuts are tight or corroded, their flats 
may be rounded-off if the spanner slips. In 
such a case, a self-locking wrench is often 
the only way to unscrew a stubborn union, 
but it follows that the pipe and the damaged 
nuts must be renewed on reassembly. 
Always clean a union and surrounding area 
before disconnecting it. If disconnecting a 
component with more than one union, make 
a careful note of the connections before 
disturbing any of them. 

4 If a brake pipe is to be renewed, it can be 
obtained, cut to length and with the union 
nuts and end flares in place, from VW dealers. 
All that is then necessary is to bend it to 
shape, following the line of the original, before 
fitting it to the vehicle. Alternatively, most 
motor accessory shops can make up brake 
pipes from kits, but this requires very careful 


measurement of the original, to ensure that 
the replacement is of the correct length. The 
safest answer is usually to take the original to 
the shop as a pattern. 

5 On refitting, do not overtighten the union 
nuts. 

6 When refitting, make sure that the hoses 
are positioned so that they will not touch 
surrounding bodywork or the roadwheels. 

7 Ensure that the pipes and hoses are 
correctly routed, with no kinks, and that 
they are secured in the clips or brackets 
provided. After fitting, remove the polythene 
from the reservoir, and bleed the hydraulic 
system as described in Section 2. Wash off 
any spilt fluid, and check carefully for fluid 
leaks. 


4 Front brake pads - 
general information 


During the course of production, five 
different types of front brake calipers have 
been fitted to Transporter vehicles, depending 
primarily on model year and wheel size. 

The front brake pad renewal procedures 
will obviously vary somewhat according to the 
caliper type fitted. Pad renewal procedures for 
the Lucas RC54 floating frame caliper and the 
Lucas C54 floating caliper, which are two of 
the most common caliper types, are contained 
in Sections 5 and 6. 

Pad renewal procedures for the three 
remaining VW brake calipers are similar to 
those given in Section 6 for the Lucas C54 
caliper. 


5 Front brake pad renewal- >. 
Lucas RC54 floating 3S 


frame caliper 
Warning: Renew BOTH sets of 
A front brake pads at the same 
time - NEVER renew the pads on 
only one wheel, as uneven braking may 
result. Note that the dust created by wear 
of the pads may contain asbestos, which 
is a health hazard. Never blow it out with 
compressed air, and do not inhale any of it. 
An approved filtering mask should be worn 
when working on the brakes. DO NOT use 
petroleum-based solvents to clean brake 
parts - use brake cleaner or methylated 
spirit only. 
1 Apply the handbrake, then jack up the front 
of the vehicle and support it on axle stands 
(see Jacking and vehicle support). Remove 
the front roadwheels. 4 
2 |f the inner brake pad is equipped with 
a pad wear sensor, disconnect the wiring at 
the connector on the caliper, then remove the 
wiring connector from the caliper bracket. 
3 Using pliers, extract the brake pad locating 
pin retaining spring from the caliper (see 
illustration). 


5.3 Extract the brake pad locating pin 
retaining spring 


5.5a Release the inner brake pad from 
its location by prising it free with a 
screwdriver... 


4 Using a hammer and punch, tap free the 
upper and lower locating pins and slide them 
out of the caliper (see illustrations). 

5 Release the inner brake pad from its 
location by prising it free with a screwdriver, 
then remove the pad using pliers (see 
illustrations). 

6 Remove the outer brake pad in the same 
way (see illustration). 

7 First measure the thickness of friction 
material on each brake pad (see illustration). 
If either pad is worn at any point to the 
specified minimum thickness or less, all four 
pads must be renewed. Also, the pads should 
be renewed if any are fouled with oil or grease; 
there is no satisfactory way of degreasing 
friction material, once contaminated. If any 
of the brake pads are worn unevenly, or are 


5.7 Measure the thickness of friction 
material on each brake pad 


4 


5.4a Tap free the upper and lower locating 
pins... 


М : 
5.56 ...then remove the pad using pliers 


fouled with oil or grease, trace and rectify the 
cause before reassembly. 

8 If the brake pads are still serviceable, 
carefully clean them using a clean, fine wire 
brush or similar, paying particular attention 
to the sides and back of the metal backing. 
Clean out the grooves in the friction material 
(where applicable), and pick out any large 
embedded particles of dirt or debris. 

9 Prior to fitting the pads, check that the 
caliper body and bridge assembly are free 
to move in and out and the guide pins 
are not seized in the caliper bracket. Over 
time, rust and corrosion can build up on 
the guide pins restricting movement of the 
caliper body and bridge assembly. This can 
lead to binding of the pads on the disc and 
uneven pad wear. If this condition is evident, 


5.10a Undo the four bolts (arrowed)... 
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5.6 Remove the outer brake pad in the 
same way 


dismantle and clean the guide pins, caliper 
body and bridge assembly as described in 
the following paragraphs. If the caliper and 
bridge movement appears satisfactory, brush 
the dust and dirt from the caliper and piston, 
but do not inhale it, as it is injurious to health. 
Inspect the dust seal around the piston for 
damage, and the piston for evidence of fluid 
leaks, corrosion or damage. If attention to any 
of these components is necessary, refer to 
Section 8. 

10 If attention to the guide pins is necessary, 
undo the four bolts and lift the bridge off the 
caliper body (see illustrations). 

11 Unscrew the upper and lower guide pin 
retaining nuts while counter-holding the guide 
pin with a second spanner. Lift the caliper body 
off the guide pins and suitably suspend it from 


5.10b 


...and lift the bridge off the caliper 
body 
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5.11a Unscrew the upper and lower guide 
pin retaining nuts... 


5.12b 


„followed by the protective rubber 
gaiters 


a convenient location on the underbody using 
a cable tie or similar (see illustrations). Do not 
allow the caliper body to hang unsupported 
from the flexible brake hose. 

12 Withdraw the guide pins from the caliper 


5.15a Apply thread locking compound to 
the guide pin threads... 


EL 1 3 
...and tighten the nuts to the 
specified torque 


5.15c 


5.11b ...then lift the caliper body off the 
guide pins 


5.14a Liberally lubricate the guide pins... 


bracket followed by the protective rubber 
gaiters (see illustrations). 

13 Clean the guide pins and inspect the 
rubber gaiters. If there is any doubt about their 
condition, obtain new components. 


5.16a Insert the bridge retaining bolts... 


5.12a Withdraw the guide pins from the 
caliper bracket... 


caliper bracket 


14 Fit the guide pin rubber gaiters to their 
locations in the caliper bracket. Liberally 
lubricate the guide pins with high-temperature 
silicone lubricant and insert them back into the 
caliper bracket (see illustrations). Make sure 
that the lips of the rubber gaiters fully engage 
with the grooves in the guide pins. 

15 Locate the caliper body in position 
on the guide pins. Apply thread locking 
compound to the guide pin threads then 
screw on the retaining nuts. Tighten the nuts 
to the specified torque while counter-holding 
the guide pins with a second spanner (see 
illustrations). 

16 Place the bridge back in position on the 
caliper body, insert the four retaining bolts 
and tighten them to the specified torque (see 
illustrations). 

17 If new brake pads are to be fitted, the 
caliper piston must be pushed back into the 
cylinder to allow for the extra pad thickness. 


5.16b ...and tighten them to the specified 
torque 
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Either use a G-clamp or similar tool, or use 
suitable pieces of wood or a steel strip as 
levers (see illustration). Clamp off the flexible 
brake hose leading to the caliper then connect 
a brake bleeding kit to the caliper bleed 
screw. Open the bleed screw as the piston 
is retracted, the surplus brake fluid will then 
be collected in the bleed kit vessel. Close 
' the bleed screw just before the caliper piston 
is pushed fully into the caliper. This should 
ensure no air enters the hydraulic system. 
Note: On models equipped with ABS, the 
hydraulic unit contains hydraulic components 
that are very sensitive to impurities in the 5.17 Using a strip of steel as a lever to 5.18a Place the inner brake pad in 
brake fluid. Even the smallest particles can push back the caliper piston position... 

cause the system to fail through blockage. 
The pad retraction method described here 
prevents any debris in the brake fluid expelled 
from the caliper from being passed back to 
the ABS hydraulic unit, as well as preventing 
any chance of damage to the master cylinder 
seals. 

18 Where fitted, feed the pad wear sensor 
wiring connector through the opening in 
the caliper then place the inner brake pad 
in position. Locate the wear sensor wiring 
connector in the caliper bracket and reconnect 
the wiring (see illustrations). 

19 If the outer brake pad contains an 
anti-squeal pad on the metal backing plate, 
peel off the protective foil from the pad. 
Place the brake pad in position then insert 
the upper pad locating pin. Using a punch 20 Insert the lower pad locating pin into the ріп to slide through. Tap the pin fully into the 
tap the locating pin fully into the caliper (see caliper, then push the tension spring on the caliper (see illustrations). 

illustration). inner brake pad inward to allow the locating 21 Hook the brake pad locating pin retaining 


5.18b ...locate the wear sensor wiring 5.18c ...and reconnect the wiring 
connector in the caliper bracket... 


5.19c ...and tap the locating pin fully into 
the caliper using a punch 


5.19a Place the outer brake pad in 
position... 


5.20a Insert the lower pad locating pin... 5.20b ...push the tension spring on the brake 5.20с ...then tap the pin fully into the 
- pad inward to allow the pin to slide through... caliper 
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5.21a Hook the pad locating pin retaining 
spring over the lower locating pin... 


spring over the lower locating pin, then push it 
down at the top and engage it under the upper 
locating pin (see illustrations). Ensure that 
the retaining spring engages with the grooves 
in the locating pins. 

22 With the brake pads installed, depress 
the brake pedal repeatedly, until normal (non- 
assisted) pedal pressure is restored, and the 
pads are pressed into firm contact with the 
brake disc. 

23 Repeat the above procedure on the 
remaining front brake caliper. 

24 Refit the roadwheels, then lower the vehicle 
to the ground and tighten the roadwheel bolts 
to the specified torque setting. 

25 Check the hydraulic fluid level as 
described in Weekly checks. 

Caution: New pads will not give full braking 
efficiency until they have bedded-in. Be 


5.21b ...then push it down at the top and 
engage it under the upper locating pin 


prepared for this, and avoid hard braking 
as far as possible for the first hundred 
miles or so after pad renewal. 


6 Front brake pad renewal - 
Lucas C54 floating caliper 


(‘ane 
> 


Hh: 


Note: Before starting work, refer to the warning 
at the beginning of Section 5 concerning the 
dangers of asbestos dust. 

1 Apply the handbrake, then jack up the front 
of the vehicle and support it on axle stands 
(see Jacking and vehicle support). Remove 
the front roadwheels. 

2 Unscrew and remove the lower guide pin 
bolt while counter-holding the guide pin with 
a second spanner (see illustration). Note 


that a new guide pin bolt will be required for 
refitting. 

3 Lift the caliper upwards to gain access to 
the brake pads and secure it in the raised 
position using cable ties (see illustrations). 

4 Lift out the outer brake pad followed by the 
inner brake pad (see illustrations). If the old 
pads are to be refitted, ensure that they are 
identified so that they can be returned to their 
original positions. 

5 Measure the thickness of friction material 
on each brake pad (see illustration 5.7). If 
either pad is worn at any point to the specified 
minimum thickness or less, all four pads 
must be renewed. Also, the pads should be 
renewed if any are fouled with oil or grease; 
there is no satisfactory way of degreasing 
friction material, once contaminated. If any 
of the brake pads are worn unevenly, or are 
fouled with oil or grease, trace and rectify the 
cause before reassembly. 

6 Prior to fitting the pads, check that the guide 
pins are a snug fit in the caliper mounting 
bracket. Using brake cleaner, clean the dust 
and dirt from the caliper and piston, but do 
not inhale it, as it is injurious to health (see 
illustration). Inspect the dust seal around the 
piston for damage, and the piston for evidence 
of fluid leaks, corrosion or damage. If attention 
to any of these components is necessary, refer 
to Section 8. 

7 If new brake pads are to be fitted, the caliper 
piston must be pushed back into the cylinder 
to allow for the extra pad thickness. Either use 
a G-clamp or similar tool, or use suitable pieces 


6.2 Unscrew the lower guide pin bolt 
while counter-holding the guide pin with a 
second spanner 


6.4a Lift out the outer brake pad... 


6.3a Lift the caliper upwards to gain 
access to the brake pads... 


6.4b ...followed by the inner brake pad 


6.3b ...and secure it in the raised position 
using cable ties 


6.6 Using brake cleaner, clean the dust 
and dirt from the caliper and piston 


of wood as levers (see illustration). Clamp off 
tne flexible brake hose leading to the caliper 
then connect a brake bleeding kit to the caliper 
bleed screw. Open the bleed screw as the 
piston is retracted, the surplus brake fluid will 
then be collected in the bleed kit vessel. Close 
the bleed screw just before the caliper piston is 
pushed fully into the caliper. This should ensure 
no air enters the hydraulic system. 

Note: On models equipped with ABS, the 
hydraulic unit contains hydraulic components 
that are very sensitive to impurities in the brake 
fluid. Even the smallest particles can cause 
the system to fail through blockage. The pad 
retraction method described here prevents 
any debris in the brake fluid expelled from the 
caliper from being passed back to the ABS 
hydraulic unit, as well as preventing any chance 
of damage to the master cylinder seals. 

8 Apply a smear of high-temperature silicone 
ubricant to the contact areas of the caliper 
mounting bracket and the brake pad backing 
plate (see illustrations). 

9 Place the inner pad in position in the caliper 
mounting bracket, followed by the outer pad 
[see illustrations). 

10 Lower the caliper back into position over 
the brake pads (see illustration). 

11 Fit the new guide pin bolt and tighten it to 
the specified torque while counter-holding the 
guide pin with a spanner (see illustrations). 
12 With the brake pads installed, depress 
the brake pedal repeatedly, until normal (non- 
assisted) pedal pressure is restored, and the 
pads are pressed into firm contact with the 
Drake disc. 

13 Repeat the above procedure on the 
remaining front brake caliper. 

14 Refit the roadwheels, then lower the vehicle 
to the ground and tighten the roadwheel bolts 
to the specified torque setting. 

15 Check the hydraulic fluid level as 
described in Weekly checks. 

Caution: New pads will not give full braking 
efficiency until they have bedded-in. Be 
prepared for this, and avoid hard braking 
as far as possible for the first hundred 
miles or so after pad renewal. 


7 Front brake disc - N 
inspection, removal N 
and refitting к 


Note: Before starting work, refer to the warning 
at the beginning of Section 5 concerning the 
dangers of asbestos dust. 


Inspection 


Note: /f either disc requires renewal, BOTH 
should be renewed at the same time, to ensure 
even and consistent braking. 

1 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
Remove the appropriate front roadwheel. 

2 Slowly rotate the brake disc so that the full 
area of both sides can be checked; remove 
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6.7 Using a piston retractor tool to push 
back the caliper piston 


6.8a Apply a high-temperature silicone 
lubricant to the contact areas of the 
caliper mounting bracket... 


6.8b ...and the brake pad backing plate 


the brake pads if better access is required to 
the inner surface. Light scoring is normal in 
the area swept by the brake pads, but if heavy 
scoring is found, the disc must be renewed. 

3 It is normal to find a lip of rust and brake 


6.9a Place the inner pad in position in the 
caliper mounting bracket... 

dust around the disc's perimeter; this can be 

scraped off if required. If, however, a lip has 

formed due to excessive wear of the brake 

pad swept area, then the disc's thickness 

must be measured using a micrometer. Take 


6.10 Lower the caliper back into position 
over the brake pads 


6.11a Fit the new guide pin bolt... 


6.11b ...and tighten it to the specified 
torque 
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7.3 Measuring brake disc thickness using 
a micrometer 


(arrowed)... 


measurements at several places around the 
disc, at the inside and outside of the pad 
swept area; if the disc has worn at any point 
to the specified minimum thickness or less, 
the disc must be renewed (see illustration). 
4 If the disc is thought to be warped, it can be 
checked for run-out either using a dial gauge 
mounted on any convenient fixed point, while the 
disc is slowly rotated, or by using feeler gauges 
to measure (at several points all around the disc) 
the clearance between the disc and a fixed 
point such as the caliper mounting bracket (see 
illustration).To ensure that the disc is squarely 
seated on the hub, fit two wheel bolts, complete 
with spacers approximately 10 mm thick, and 
tighten them securely. If the measurements 
obtained are at the specified maximum or 
beyond, the disc is excessively warped and 
must be renewed; however, it is worth checking 
first that the hub bearing is in good condition as 
described in Chapter 1, Section 12. 


i WES 
7.8a Remove the securing screw... 


7.4 Checking brake disc run-out using a 
dial gauge 


7.7b ...and remove the front brake caliper 
complete with disc pads and mounting 
bracket 


5 Check the disc for cracks, especially around 
the wheel bolt holes, and for any other wear or 
damage, and renew if necessary. 


Removal 


6 Where applicable, remove the roadwheel 
bolts and spacers used when checking the 
disc. 

7 Unbolt and remove the front brake caliper 
complete with disc pads and mounting 
bracket and suspend it from a convenient 
place under the wheel arch using cable ties 
(see illustrations). Do not allow the caliper 
to hang unsupported from the flexible brake 
hose. 

8 Remove the securing screw and withdraw 
the disc from the hub (see illustrations). 


Refitting 
9 Refitting is the reverse of the removal 


procedure, noting the following points: 
ч TY 


7.8b 


..and withdraw the disc from the hub 


a) Ensure that the mating surfaces of the 
disc and hub are clean and flat. 

b) If a new disc has been fitted, use a suitable 
solvent to wipe any preservative coating 
from the disc before refitting the caliper. 

с) Tighten the caliper retaining bolts to the 
specified torque. 

d) Refit the roadwheel, then lower the 
vehicle to the ground and tighten the 
roadwheel bolts to the specified torque. 
On completion, repeatedly depress the 
brake pedal until normal (non-assisted) 
pedal pressure returns. 


8 Front brake caliper - 
removal, overhaul and refitting 


Жж” 


Note: Before starting work, refer to the warning 
at the beginning of Section 2 concerning the 
dangers of hydraulic fluid, and to the warning 
at the beginning of Section 5 concerning the 
dangers of asbestos dust. 


Removal 


1 Firmly apply the handbrake, then jack up 
the front of the car and support it securely on 
axle stands (see Jacking and vehicle support). 
Remove the appropriate roadwheel. 

2 Using a brake hose clamp, clamp the 
flexible hydraulic hose. 

3 Unscrew the bolt securing the hydraulic 
hose support bracket to the brake caliper. 
Unscrew the brake pipe union nut and remove 
the brake pipe from the caliper. Plug the brake 
pipe end and caliper hole, to minimise fluid 
loss and prevent the ingress of dirt into the 
hydraulic system. 

4 Remove the front brake pads as described 
in Section 5 or 6 according to caliper type. 

5 If working on the Lucas RC54 floating frame 
caliper unscrew the upper and lower guide pin 
retaining nuts while counter-holding the guide 
pin with a second spanner. Slide the caliper 
off the guide pins and remove it from under 
the wheel arch. 

6 If working on the Lucas C54 floating caliper 
or the VW calipers, undo and remove the 
guide pin bolts, or the guide pins themselves 
(according to caliper type) and remove the 
brake caliper from the vehicle. 


Overhaul 


Note: Before starting work, check with your 
local dealer for the availability of parts to 
overhaul the caliper. 

7 With the caliper on the bench, wipe away all 
traces of dust and dirt, but avoid inhaling the 
dust, as it is a health hazard. 

8 Withdraw the partially-ejected piston from 
the caliper body, and remove the dust seal. 
The piston can be withdrawn by hand, or if 
necessary pushed out by applying compressed 
air to the brake hose union hole. Only low 
pressure should be required, such as is 
generated by a foot pump, and as a precaution 
a block of wood should be positioned to 
prevent any damage to the piston. 
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9 Using a small screwdriver, carefully remove 
“те piston seal from the caliper, taking great 
care not mark the bore (see illustration). 

10 Thoroughly clean all components, using 
only methylated spirit, isopropyl alcohol ог 
clean hydraulic fluid as a cleaning medium. 
Never use mineral-based solvents such 
és petrol or paraffin, which will attack the 
hydraulic system’s rubber components. Dry the 
components immediately, using compressed 
air or a clean, lint-free cloth. If compressed 
air is available, use it to blow through the fluid 
passages to make sure they are clear 

Caution: Always wear eye protection when 
using compressed air. 

11 Check all components, and renew any 
that are worn or damaged. Check particularly 
the cylinder bore and piston; these should be 
renewed (note that this means the renewal 
of the complete body assembly) if they are 
scratched, worn or corroded in any way. If 
there is any doubt about the condition of any 
component, renew it. 

12 Ifthe assembly is fit for further use, obtain 
the necessary components from your VW 
dealer. Renew the caliper seals as a matter of 
course; these should never be re-used. 

13 Onreassembly, ensure that all components 
are absolutely clean and dry. 

14 Soak the piston and the new piston (fluid) 
seal in clean hydraulic fluid. Smear clean fluid 
on the cylinder bore surface. 

15 Fit the new piston (fluid) seal, using only 
the fingers to manipulate it into the cylinder 
Dore groove. 

16 Fit the new dust seal to the piston, refit it 
to the cylinder bore using a twisting motion, 
and ensure that the piston enters squarely 
nto the bore. Press the dust seal fully into the 
caliper body, and push the piston fully into the 
caliper bore. 

17 Ease the guide bushes into position in the 
caliper body. 

Refitting 

18 If working on the Lucas C54 floating caliper 
or the VW calipers, refit the brake pads as 
described in Section 6. Position the caliper on 
the mounting bracket and fit the guide pins or 
guide pin bolts, depending on caliper type. Note 
that new guide pin bolts should be used. Tighten 
the guide pins or bolts to the specified torque. 


9.3a Remove the plug (arrowed) from the 
inspection hole in the brake backplate 


#22798 


8.9 Removing the piston seal from the 
caliper body 


19 If working on the Lucas RC54 floating 
frame caliper, slide the caliper over the guide 
pins and refit the retaining nuts. Tighten the 
nuts to the specified torque. Refit the brake 
pads as described in Section 5. 

20 Fit the brake pipe union to the caliper, 
then refit the bolt securing the hydraulic hose 
support bracket to the brake caliper. Tighten 
the brake pipe union and support bracket 
retaining bolt securely. Remove the brake 
hose clamp from the hose. 

21 Bleed the hydraulic system as described in 
Section 2. Note that, providing the precautions 
described were taken to minimise brake fluid 
loss, it should only be necessary to bleed the 
relevant front brake. 

22 Refit the roadwheel, then lower the vehicle 
to the ground and tighten the roadwheel bolts 
to the specified torque. 


E “ = s 


9.2a Undo the brake drum retaining 
screw... 


9.3b Push the brake shoe adjusting lever 
outwards and rotate the adjusting pinion to 
slacken the brake shoe adjustment 


9 Rear brake drum - 
removal, inspection 
and refitting 
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Note: Before starting work, refer to the warning 
at the beginning of Section 5 concerning the 
dangers of asbestos dust. 


Removal 


1 Firmly apply the handbrake, then jack 
up the front of the vehicle and support it 
securely on axle stands (see Jacking and 
vehicle support). 

2 Undo the brake drum retaining screw, then 
withdraw the brake drum from the rear hub 
(see illustrations). It may be difficult to remove 
the drum, due to the brake shoes binding on 
the inner circumference of the drum. If the 
brake shoes are binding, first check that the 
handbrake is fully released, then proceed as 
follows. 

3 Remove the plug from the inspection hole in 
the brake backplate. Using two screwdrivers, 
push the brake shoe adjusting lever outwards, 
so that it is out of engagement with the 
adjusting pinion. Using the second screwdriver 
rotate the adjusting pinion as necessary to 
slacken the brake shoe adjustment (see 
illustrations). The brake drum can then be 
withdrawn from the hub. 

4 |f the brake drum is still difficult to remove, 
screw three bolts into the holes on the front 
face of the drum (see illustration). Tighten 
the bolts while tapping the edge of the drum 
with a soft-faced mallet until it frees. 
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9.26 ...then withdraw the brake drum from 
the rear hub 


9.4 Using three bolts to draw off the brake 
drum 
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the brake drum, backplate and shoes 
Inspection 


Note: /f either drum requires renewal, BOTH 
should be renewed at the same time, to ensure 
even and consistent braking. 

5 Working carefully, remove all traces of 
brake dust from the drum, but avoid inhaling 
the dust, as it is a health-hazard. 

6 Scrub clean the outside of the drum, and 
check it for obvious signs of wear or damage 
(such as cracks around the roadwheel bolt 
holes); renew the drum if necessary. 

7 Examine the inside of the drum carefully. 
Light scoring of the friction surface is normal, 
but if heavy scoring is found, the drum must be 
renewed. It is usual to find a lip on the drum's 
inboard edge which consists of a mixture of 
rust and brake dust; this should be scraped 
away, to leave a smooth surface which can be 
polished with fine (120- to 150-grade) emery 
paper. If, however, the lip is due to the friction 
surface being recessed by excessive wear, 
then the drum must be renewed. 

8 If the drum is thought to be excessively 
worn, or oval, its internal diameter must be 
measured at several points using an internal 
micrometer. Take measurements in pairs, 
the second at right-angles to the first, and 
compare the two to check for signs of ovality. 
Provided that it does not enlarge the drum to 
beyond the specified maximum diameter, it 


ve. 


10.6a Lift the upper end of the adjusting lever spring off the 
adjusting lever... 
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10.5 Unhook the brake shoe upper return 
spring and remove it from the brake shoes 


may be possible to have the drum refinished 
by skimming or grinding; if this is not possible, 
the drums on both sides must be renewed. 
Note that if the drum is to be skimmed, both 
drums must be refinished, to maintain a 
consistent internal diameter on both sides. 


Refitting 


9 If a new brake drum is to be installed, use 
a suitable solvent to remove any preservative 
coating that may have been applied to its 
interior. Note that it may also be necessary to 
shorten the adjuster strut length by rotating 
the adjusting pinion, to allow the new drum to 
pass over the brake shoes. 

10 Slide the drum into position, then refit the 
retaining screw. 

11 With the handbrake fully released, adjust 
the lining-to-drum clearance by repeatedly 
depressing and releasing the brake pedal. 
Whilst depressing the pedal, have an assistant 
listen to the rear drums, to check that the 
adjuster strut is functioning correctly; if so, a 
clicking sound will be emitted by the strut as 
the pedal is depressed. 

12 With the lining-to-drum clearance set, 
check and, if necessary, adjust the handbrake 
as described in Section 17. 

13 Refit the roadwheel, then lower the vehicle 
to the ground and tighten the roadwheel bolts 
to the specified torque setting. 


10.6b ...then disengage the lower end of the spring from the 


10 Rear brake shoes - 


WHEY 


renewal 
Warning: Brake shoes must be 
A renewed on BOTH rear wheels 
at the same time - NEVER renew 
the shoes on only one wheel, as uneven 
braking may result. The dust created as the 
shoes wear may contain asbestos, which 
is a health hazard. Never blow it out with 
compressed air, and don’t inhale any of it. 
An approved filtering mask should be worn 
when working on the brakes. DO NOT use 
petroleum-based solvents to clean brake 
parts - use brake cleaner or methylated 
spirit only. 
1 Remove the brake drum as described in 
Section 9. 
2 Working carefully and taking the necessary 
precautions, remove all traces of brake dust 
from the brake drum, backplate and shoes 
(see illustration). 
3 Measure the thickness of friction material 
on each brake shoe at several points. If either 
shoe is worn at any point to the specified 
minimum thickness or less, all four shoes 
must be renewed. Also, the shoes should be 
renewed if any are fouled with oil or grease; 
there is no satisfactory way of degreasing 
friction material, once contaminated. If any 
of the brake shoes are worn unevenly, or are 
fouled with oil or grease, trace and rectify the 
cause before reassembly. 
4 Note the location and orientation of all 
components before dismantling as an aid to 
reassembly. 
5 Using pliers, carefully unhook the brake 
shoe upper return spring and remove it from 
the brake shoes (see illustration). 
6 Lift the upper end of the adjusting lever 
spring off the adjusting lever, then disengage 
the lower end of the spring from the brake 
shoe (see illustrations). 
7 Pull the brake shoe adjusting lever 


brake shoe 


+ 
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Disengage the adjuster strut from the brake shoes and 
remove the strut 


"a 


10.9a Disengage the leading shoe 10.9b 10.10 Depress and turn the trailing shoe 
intermediate return spring... return spring from the lugs (arrowed) on retainer spring cup through 90? to remove 
the brake backplate 


outwards, so that it is out of engagement with 
the adjusting pinion, then rotate the adjusting 
pinion to shorten the length of the adjuster 
strut (see illustration). 

8 Disengage each end of the adjuster strut 
from the brake shoes and remove the strut 
(see illustration). 

9 Disengage the leading shoe and trailing 
shoe intermediate return springs from 
the lugs on the brake backplate (see 
illustrations). 

10 Using pliers, remove the trailing shoe 
retainer spring cup by depressing and turning 
it through 90° (see illustration). As you do 
this, hold the retainer pin from behind the 
backplate with your finger. Remove the spring 
and retainer pin. 

11 Disengage the top of the trailing brake 
shoe from the wheel cylinder piston and 
swivel it away from the backplate (see 
illustration). 

12 Remove the short lower return spring, 
then disengage the bottom of the trailing shoe 
from the lower pivot and remove the long 
lower return spring (see illustrations). 

13 Push back the spring on the handbrake 
cable and detach the cable end from the 


handbrake lever on the trailing brake shoe — | = 
(see illustration). Remove the brake shoe 10.12b ...then disengage the trailing shoe 10.13 Push back the spring and detach the 


and collect the intermediate return spring from from the lower pivot and remove the long handbrake cable end from the lever on the 
the rear of the shoe web. lower return spring brake shoe 


10.11 Disengage the top of the trailing 10.12a Remove the short lower return 
brake shoe from the wheel cylinder piston spring... 


LA ERO Mf 


9914 Braking system 


10.14a Remove the leading shoe retainer 
spring cup, spring and pin... 


14 Remove the leading shoe retainer 
spring cup, spring and pin as described in 
paragraph 10, then remove the shoe and 
collect the intermediate return spring from 
the rear of the shoe web (see illustrations). 
15 Do not depress the brake pedal until 
the brake shoes are reassembled. As a 
precaution, wrap a strong elastic band or a 
cable tie around the wheel cylinder pistons to 
retain them. 

16 If both brake assemblies are dismantled 
at the same time, take care not to mix up the 
adjuster strut components. The adjuster struts 
are ‘handed’ — the strut assembly for the 
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spring and cup 


10.20 Apply a high-temperature copper-based brake grease to 
the contact surfaces (arrowed) on the backplate 
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10.14b ...then remove the shoe 


left-hand brake has a right-hand thread, and 
the assembly for the right-hand brake has a 
left-hand thread. 

17 Dismantle and clean the adjuster strut 
components. Apply a smear of silicone-based 
grease to the adjuster threads. 

18 Examine the return springs. If they are 
distorted, or if they have seen extensive 
service, renewal is advisable. Weak springs 
may cause the brakes to bind. 

19 Peel back the rubber protective caps and 
check the wheel cylinder for fluid leaks or other 
damage. Ensure that both cylinder pistons 
are free to move easily. Refer to Section 14 if 
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10.24 Hook the end of the leading shoe 


intermediate return spring over the lug on 
the backplate 


Li 


necessary for information on wheel cylinder 
overhaul. 

20 Prior to installation, clean the brake 
backplate thoroughly. Apply a thin smear 
of high-temperature copper-based brake 
grease or anti-seize compound to all those 
surfaces of the backplate which bear on the 
shoes, particularly the wheel cylinder pistons 
and lower pivot point (see illustration). Do 
not allow the lubricant to foul the friction 
material. 

21 Prior to installation, remove the elastic 
band or cable tie from the wheel cylinder 
pistons. 

22 Engage the intermediate return spring with 
the leading shoe web, then place the shoe in 
position on the backplate (see illustration). 
23 Install the leading shoe retainer pin and 
spring and secure it in position with the spring 
cup (see illustration). 

24 Pull the end of the leading shoe 
intermediate return spring and hook it over the 
lug on the backplate (see illustration). 

25 Push back the spring on the handbrake 
cable and attach the cable end to the 
handbrake lever on the trailing brake shoe 
(see illustration). 

26 Engage the intermediate return spring 
with the trailing shoe web, then fit the long 
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10.22 Engage the intermediate return spring with the leading 
shoe web, then place the shoe on the backplate 


10.25 Push back the spring and attach the 
handbrake cable end to the lever on the 
trailing shoe 


10.26a Engage the intermediate return 
spring with the trailing shoe web... 


10.28 Install the trailing shoe retainer pin, 
spring and cup 


ower return spring to both brake shoes 
(see illustrations). Place the trailing shoe in 
position on the backplate. 

27 Fit the short lower return spring to both 
drake shoes (see illustration). 

28 Install the trailing shoe retainer pin and 
spring and secure it in position with the spring 
cup (see illustration). 

29 Pull the end of the trailing shoe 
ntermediate return spring and hook it over the 
ug on the backplate (see illustration). 

30 Screw the adjuster strut pinion fully onto 
the forked end of the adjuster so that the 
adjuster strut is set to its shortest possible 
ength. Back the pinion off half a turn and 
check that it is free to rotate easily. 

31 Manoeuvre the adjuster strut assembly 
nto position between the brake shoes (see 
illustration). Make sure that both ends of 
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10.32a Engage the lower end of the 
adjusting lever spring with the leading 
brake shoe... 


I. 


10.26b ...then fit the long lower return 
spring to both brake shoes 


intermediate return spring over the lug on 
the backplate 


the strut are correctly engaged with the 
shoes, noting that the chamfer on the sleeve 
and the longer strut fork are toward the 
backplate. Note that it may be necessary 
to lengthen the adjuster strut by turning the 
adjusting pinion to retain the assembly in 
position. 

32 Engage the lower end of the adjusting 
lever spring with the leading brake shoe, then 
pull the upper end up and hook it over the 
adjusting lever (see illustrations). 

33 Fit the brake shoe upper return spring to 
the leading brake shoe, then pull the other 
end into engagement with the trailing brake 
shoe (see illustration). 

34 Centralise the brake shoes on the 
backplate, then place the brake drum in 
position. If the drum slides on easily and 
there appears to be considerable clearance 
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10.32b ...then pull the upper end up and 
hook it over the adjusting lever 
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10.27 Fit the short lower return spring to 
both brake shoes 


10.31 Manoeuvre the adjuster strut 


assembly into position between the brake 
shoes 


between the brake shoe linings and the drum, 
remove the drum and turn the adjusting pinion 
to lengthen the adjuster strut. Continue doing 
this on a trial and error basis until there is 
minimal clearance between the linings and the 
drum. When all is satisfactory refit and tighten 
the drum retaining screw. 

35 Finally adjust the lining-to-drum clearance 
by repeatedly depressing and releasing the 
brake pedal. Whilst depressing the pedal, 
have an assistant listen to the drum, to check 
that the adjuster strut is functioning correctly; 
if so, a clicking sound will be emitted by the 
strut as the pedal is depressed. 

36 Repeat the operation on the remaining 
brake. 

37 Check and, if necessary, adjust the 
handbrake as described in Section 17. 

38 Refit the roadwheels, then lower the vehicle 
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10.33 Fit the upper return spring to both 
brake shoes 
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11.2a Lever down the handbrake 
operating lever and disengage the 
handbrake cable end fitting from the lever 
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to the ground and tighten the roadwheel bolts 
to the specified torque setting. 

39 Check the hydraulic fluid level as 
described in Weekly checks. 

Caution: New brake shoes will not give 
full braking efficiency until they have 
bedded-in. Be prepared for this, and avoid 
hard braking as far as possible for the first 
hundred miles or so after shoe renewal. 


2 
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11 Rear brake pads - 
renewal 


A 


fy 
^ 


Warning: Renew BOTH sets of 
rear brake pads at the same time - 
NEVER renew the pads on only one 


wheel, as uneven braking may result. Note 


11.4a Hold the guide pins with an 
open-ended spanner and slacken the 
guide pin bolts... 


Ру 
11.5a Release the brake pad wear sensor 
wiring from the support bracket... 


11.2b Extract the retaining clip and 
withdraw the handbrake cable from the 
caliper 


that the dust created by wear of the pads 
may contain asbestos, which is a health 
hazard. Never blow it out with compressed 
air, and do not inhale any of it. An approved 
filtering mask should be worn when working 
on the brakes. DO NOT use petroleum- 
based solvents to clean brake parts - use 
brake cleaner or methylated spirit only. 

1 Chock the front wheels, then jack up the 
rear of the vehicle, and support it securely on 
axle stands (see Jacking and vehicle support). 
Remove the rear roadwheels. 

2 Using a screwdriver, lever down the 
handbrake operating lever on the brake caliper 
and disengage the handbrake cable end 
fitting from the lever. Extract the handbrake 
outer cable retaining clip and withdraw 
the handbrake cable from the caliper (see 
illustrations). 


11.4b ...then remove the bolts from the 
guide pins 


11.5b ...then disconnect the wiring 
connector 


11.3 Where applicable, remove the brake 
pad wear sensor retainer from the brake 
caliper 


3 Where applicable, remove the brake pad 
wear sensor retainer from the brake caliper 
(see illustration). 

4 Slacken and remove the caliper upper and 
lower guide pin bolts, using a slim open-ended 
spanner to prevent the guide pins from rotating 
(see illustrations). Discard the guide pin bolts 
— new bolts must be used on refitting. 

5 Where applicable release the brake pad 
wear sensor wiring from the support bracket, 
then disconnect the wiring connector (see 
illustrations). 

6 Lift the caliper away from the brake pads, 
and suspend it from a suitable place under 
the wheel arch using cable ties or similar (see 
illustration). Do not allow the caliper to hang 
unsupported on the flexible brake hose. 

7 Withdraw the two brake pads from the 
caliper mounting bracket. If the old pads are 
to be refitted, ensure that they are identified 
so that they can be returned to their original 
positions. On early models, recover the 
anti-rattle springs from the mounting bracket, 
noting their correct fitted locations (see 
illustrations). 

8 Measure the thickness of friction material 
on each brake pad. If either pad is worn at 
any point to the specified minimum thickness 
or less, all four pads must be renewed. Also, 
the pads should be renewed if any are fouled 
with oil or grease; there is no satisfactory 
way of degreasing friction material, once 
contaminated. If any of the brake pads are 
worn unevenly, or are fouled with oil or grease, 
trace and rectify the cause before reassembly. 


11.6 Lift the caliper off the brake pads 


NS % 
11.7a Withdraw the outer brake pad... 


11.7d 


...and lower anti-rattle spring 


9 If the brake pads are still serviceable, 
carefully clean them using a clean, fine wire 
brush or similar, paying particular attention 
to the sides and back of the metal backing. 
Clean out the grooves in the friction material 
where applicable), and pick out any large 
embedded particles of dirt or debris. Carefully 
clean the pad locations in the caliper body/ 
mounting bracket. 

10 Prior to fitting the pads, check that the 
guide pins are free to slide easily in the caliper 
bracket, and check that the rubber guide pin 
gaiters are undamaged (see illustration). 
Brush the dust and dirt from the caliper and 
piston, but do not inhale it, as it is injurious to 
health. Inspect the dust seal around the piston 
for damage, and the piston for evidence of 
fluid leaks, corrosion or damage. If attention 


11.7b ...and the inner brake pad... 


Ao XH 
11.10 Check the condition of the guide 
pins and rubber gaiters 


to any of these components is necessary, 
refer to Section 13. 

11 If new brake pads are to be fitted, 
it will be necessary to retract the piston 
fully into the caliper bore by rotating it in a 
clockwise direction. Special tools are readily 
available at moderate cost to achieve this 
(see illustration). While the caliper is being 
retracted, clamp off the flexible brake hose 
leading to the caliper then connect a brake 
bleeding kit to the caliper bleed screw. Open 
the bleed screw as the piston is retracted, the 
surplus brake fluid will then be collected in the 
bleed kit vessel. Close the bleed screw just 
before the caliper piston is pushed fully into 
the caliper. This should ensure no air enters 
the hydraulic system. 

Note: On models equipped with ABS, the 


T 


11.13a Apply high-temperature silicone lubricant to the contact 
areas of the caliper mounting bracket and the pad backing plate... 


11.13b ...then place the pads in position in the caliper bracket 
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...then, if fitted remove the upper 
anti-rattle spring... 


11.7c 


11.11 Using a caliper retracting tool to 
retract the caliper piston 


hydraulic unit contains hydraulic components 
that are very sensitive to impurities in the 
brake fluid. Even the smallest particles can 
cause the system to fail through blockage. 
The pad retraction method described here 
prevents any debris in the brake fluid expelled 
from the caliper from being passed back to 
the ABS hyaraulic unit, as well as preventing 
any chance of damage to the master cylinder 
seals. 

12 Where applicable, fit the anti-rattle springs 
to the caliper mounting bracket, ensuring that 
they are correctly located. 

13 Apply a smear of high-temperature 
silicone lubricant to the contact areas of the 
caliper mounting bracket and the brake pad 
backing plate, then place the pads in position 
in the caliper bracket (see illustrations). 
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12.4 Rear brake caliper mounting bracket 
retaining bolts (arrowed) 


14 Where applicable, reconnect the brake 
pad wear indicator wiring connector. 

15 If the threads of the new guide pin bolts 
are not already pre-coated with locking 
compound, apply a suitable thread-locking 
compound to them. Press the caliper into 
position, then install the bolts, tightening 
them to the specified torque setting while 
retaining the guide pin with an open-ended 
spanner. 

16 Where applicable, refit the brake pad wear 
sensor retainer to the brake caliper. 

17 Depress the brake pedal repeatedly, until 
the pads are pressed into firm contact with 
the brake disc, and normal (non-assisted) 
pedal pressure is restored. 

18 Repeat the above procedure on the 
remaining rear brake caliper. 

19 Reconnect the handbrake cables to 
the calipers, and adjust the handbrake as 
described in Section 17. 

20 Refit the roadwheels, then lower the vehicle 
to the ground and tighten the roadwheel bolts 
to the specified torque setting. 

21 Check the hydraulic fluid level as 
described in Weekly Checks. 

Caution: New pads will not give full braking 
efficiency until they have bedded-in. Be 
prepared for this, and avoid hard braking 
as far as possible for the first hundred 
miles or so after pad renewal. 


12 Rear brake disc - 
inspection, removal 
and refitting 


HEY 


Note: Before starting work, refer to the warning 
at the beginning of Section 11 concerning the 
dangers of asbestos dust. 


Inspection 


Note: /f either disc requires renewal, BOTH 
should be renewed at the same time, to ensure 
even and consistent braking. 

1 Chock the front wheels, then jack up the 
rear of the vehicle, and support it securely on 
axle stands (see Jacking and vehicle support). 
Remove the appropriate rear roadwheel. 

2 Inspect the disc as described in Section 7. 


Removal 


3 Where applicable, remove the roadwheel 


12.5a Remove the securing screw 
(arrowed)... 


bolts and spacers used when checking the 
disc. 

4 Unbolt and remove the rear brake caliper 
complete with disc pads and mounting bracket 
and suspend it from a convenient place 
under the wheel arch using cable ties (see 
illustration). Do not allow the caliper to hang 
unsupported from the flexible brake hose. 

5 Remove the securing screw and withdraw 
the disc from the hub (see illustrations). 
Refitting 

6 Refitting is the reverse of the removal 
procedure, noting the following points: 

a) Ensure that the mating surfaces of the 
disc and hub are clean and flat. 

b) If a new disc has been fitted, use а 
suitable solvent to wipe any preservative 
coating from the disc before refitting the 
caliper. 

с) Tighten the caliper mounting bracket 
retaining bolts to the specified torque. 

d) Refit the roadwheel, then lower the 
vehicle to the ground and tighten the 
roadwheel bolts to the specified torque. 
On completion, repeatedly depress the 
brake pedal until normal (non-assisted) 
pedal pressure returns. 


13 Rear brake caliper - 
removal, overhaul and refitting 


HEY 


Removal 


Note: Before starting work, refer to the note 
at the beginning of Section 2 concerning the 
dangers of hydraulic fluid, and to the warning 
at the beginning of Section 11 concerning the 
dangers of asbestos dust. 

1 Chock the front wheels, then jack up the 
rear of the vehicle and support on axle stands 
(see Jacking and vehicle support). Remove 
the relevant rear roadwheel, then make sure 
that the handbrake is fully released. 

2 Using a screwdriver, lever down the 
handbrake operating lever on the brake caliper 
and disengage the handbrake cable end 
fitting from the lever. Extract the handbrake 
outer cable retaining clip and withdraw 
the handbrake cable from the caliper (see 
illustrations 11.2a and 11.2b). 


12.5b ...and withdraw the disc from the 
hub 


3 Minimise fluid loss by first removing the 
master cylinder reservoir cap and screwing it 
down onto a piece of polythene. Alternatively, 
use a brake hose clamp to clamp the flexible 
hose leading to the brake caliper. 

4 Clean the area around the caliper brake 
hose union. Slacken (but do not completely 
unscrew) the union on the caliper end of the 
flexible hose. 

5 Where applicable, remove the brake pad 
wear sensor retainer from the brake ‘caliper 
(see illustration 11.3). 

6 Slacken and remove the caliper upper and 
lower guide pin bolts, using a slim open-ended 
spanner to prevent the guide pins from rotating 
(see illustrations 11.4a and 11.4b). Discard 
the guide pin bolts - new bolts must be used 
on refitting. 

7 Where applicable release the brake pad 
wear sensor wiring from the support bracket, 
then disconnect the wiring connector (see 
illustrations 11.5a and 11.5b). 

8 Lift the caliper off the brake pads. Support 
the caliper in one hand, and prevent the 
flexible hose from turning with the other hand. 
Unscrew the caliper from the hose, making 
sure that the hose is not twisted unduly or 
strained. Once the caliper is detached, plug 
the open hydraulic unions in the caliper and 
hose, to keep out dust and dirt. 

9 If necessary, remove the brake pads 
with reference to Section 11, then undo the 
two retaining bolts and remove the caliper 
mounting bracket. 


Overhaul 


10 No overhaul procedures, or parts, were 
available at the time of writing. Check the 
availability of spares before dismantling the 
caliper. Do not attempt to dismantle the 
handbrake mechanism inside the caliper; if 
the mechanism is faulty, the complete caliper 
assembly must be renewed. 


Refitting 

11 Refit the caliper by reversing the removal . 
operations. Make sure that the flexible brake 
hose is not twisted. Tighten the mounting 
bracket bolts, guide pin bolts and roadwheel 
bolts to the specified torque. 

12 Bleed the brake circuit according to the 
procedure given in Section 2, remembering 
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to remove the brake hose clamp (where 
applicable) from the flexible hose. Make sure 
there are no leaks from the hose connections. 
Test the brakes carefully before returning the 
vehicle to normal service. 


© 14 Rear wheel cylinder – IN 
removal, overhaul and refitting 32 
N 


Note: Before starting work, refer to the warning 

at the beginning of Section 2 concerning the 

dangers of hydraulic fluid, and to the warning 

at the beginning of Section 11 concerning the 
dangers of asbestos dust. 


Removal 


1 Remove the brake drum as described in 
Section 9. 

2 Using pliers, carefully unhook the upper 
brake shoe return spring, and remove it from 
both brake shoes. Pull the upper ends of 
the shoes away from the wheel cylinder to 
disengage them from the pistons. 

3 Minimise fluid loss by first removing the 
master cylinder reservoir cap, and then 
tightening it down onto a piece of polythene, 
to obtain an airtight seal. Alternatively, use 
a brake hose clamp, a G-clamp or a similar 
tool to clamp the flexible hose at the nearest 
convenient point to the wheel cylinder. 

4 Wipe away all traces of dirt around the 
brake pipe union at the rear of the wheel 
cylinder, and unscrew the union nut. Carefully 
ease the pipe out of the wheel cylinder, and 
plug or tape over its end to prevent dirt entry. 
Wipe off any spilt immediately. 

5 Unscrew the wheel cylinder retaining bolt 
from the rear of the backplate, and remove the 
cylinder, taking great care not to allow surplus 
nydraulic fluid to contaminate the brake shoe 
linings. 


Overhaul 


6 Brush the dirt and dust from the wheel 
cylinder, but take care not to inhale it. 

7 Pull the rubber dust seals from the ends of 
the cylinder body. 

B The pistons will normally be ejected by the 
pressure of the coil spring, but if they are not, 
tap the end of the cylinder body on a piece of 
wood, or apply low air pressure - eg, from a 
foot pump - to the hydraulic fluid union hole to 
eject the pistons from their bores. 

9 Inspect the surfaces of the pistons and 
their bores in the cylinder body for scoring, or 
evidence of metal-to-metal contact. If evident, 
renew the complete wheel cylinder assembly. 

10 If the pistons and bores аге in good 
condition, discard the seals and obtain a 
repair kit, which will contain all the necessary 
renewable items. 

11 Remove the seals from the pistons noting 
their correct fitted orientation. Lubricate the 
new piston seals with clean brake fluid, and 
fit them onto the pistons with their larger 
diameters innermost. 


12 Dip the pistons in clean brake fluid, then 
fit the spring to the cylinder. 

13 Insert the pistons into the cylinder bores 
using a twisting motion. 

14 Fit the dust seals, and check that the 
pistons can move freely in their bores. 


Refitting 


15 Ensure that the backplate and wheel 
cylinder mating surfaces are clean, then 
spread the brake shoes and manoeuvre the 
wheel cylinder into position. 

16 Engage the brake pipe, and screw in the 
union nut two or three turns to ensure that the 
thread has started. 

17 Insert the wheel cylinder retaining bolt, 
and tighten it to the specified torque. Now 
fully tighten the brake pipe union nut. 

18 Remove the clamp from the flexible 
brake hose, or the polythene from the master 
cylinder reservoir (as applicable). 

19 Ensure that the brake shoes are correctly 
located in the cylinder pistons, then refit the 
brake shoe upper return spring, using pliers to 
stretch the spring into position. 

20 Refit the brake drum as described in 
Section 9. 

21 Bleed the brake hydraulic system as 
described in Section 2. Providing suitable 
precautions were taken to minimise loss of 
fluid, it should only be necessary to bleed the 
relevant rear brake. 


15 Master cylinder - A 
removal, overhaul and refitting N 
x 


Note: Before starting work, refer to the warning 
at the beginning of Section 2 concerning the 
dangers of hydraulic fluid. 


Removal 


1 Remove the master cylinder reservoir 
cap, and syphon the hydraulic fluid from 
the reservoir. Note: Do not syphon the fluid 
by mouth, as it is poisonous therefore use a 
syringe or an old hydrometer. Alternatively, 
open the front brake caliper bleed screws, 
one at a time, and gently pump the brake 
pedal to expel the fluid through a plastic tube 
connected to the screw (see Section 2). 


15.3 Disconnect the clutch hydraulic hose 
(arrowed) from the reservoir 


À „А 
15.2 Brake fluid level sensor wiring 
connector (arrowed) on the master 

cylinder reservoir 

2 Disconnect the wiring connector from the 
brake fluid level sensor on the reservoir (see 
illustration). 
3 Disconnect the clutch hydraulic hose from 
the fluid reservoir (see illustration). Tape over 
or plug the outlet. 
4 Place cloth rags beneath the master cylinder 
to collect escaping brake fluid. Identify the 
brake pipes for position, then unscrew the 
union nuts and move the pipes to one side. 
Plug or tape over the pipe ends to prevent dirt 
entry. 
5 Unscrew the two mounting nuts and 
withdraw the master cylinder from the vacuum 
servo unit (see illustration). Take care not to 
spill fluid on the vehicle paintwork. Recover 
the master cylinder-to-servo unit seal. 
6 If required, the fluid reservoir can be 
removed from the master cylinder by 
extracting the retainer pin (where fitted) then 
pulling the reservoir up and off the mounting 
seals. 


Overhaul! 


7 If the master cylinder is faulty, it must be 
renewed. Repair kits are not available from 
VW dealer, so the cylinder must be treated as 
a sealed unit. 

8 The only items which can be renewed are 
the mounting seals for the fluid reservoir; if 
these show signs of deterioration, pull off the 
reservoir and remove the old seals. Lubricate 
the new seals with clean brake fluid, and press 
them into the master cylinder ports. Ease the 
fluid reservoir into position, and push it fully 
home. 


15.5 Master cylinder mounting nuts 
(arrowed) 
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Refitting 

9 Place the master cylinder-to-servo unit seal 
in position, then fit the master cylinder to the 
servo unit. Ensure that the servo unit pushrod 
enters the master cylinder piston centrally. 
Fit the retaining nuts and tighten them to the 
specified torque. 

10 Refit the brake pipes and tighten the union 
nuts securely. 

11 Reconnect the clutch hydraulic hose to 
the fluid reservoir. 

12 Reconnect the wiring connector to the 
brake fluid level sensor. 

13 Remove the reservoir filler cap and 
polythene, then top-up the reservoir with fresh 
hydraulic fluid to the MAX mark (see Weekly 
checks). 

14 Bleed the brake and clutch hydraulic 
systems as described in Section 2 and 
Chapter 6, Section 2 then refit the filler cap. 
Thoroughly check the operation of the brakes 
and clutch before using the vehicle on the 
road. 


16 Brake pedal - 
removal and refitting 


Ж”? 


Removal 


1 Remove the clutch pedal as described in 
Chapter 6, Section 5. 

2 Disconnect the wiring connector from the 
stop-light switch located on the brake pedal 
mounting bracket. 

3 Turn the switch 90° anti-clockwise and 
remove it from the mounting bracket. 

4 Extract the retaining clip and pull out the 
clevis pin securing the vacuum servo unit 
pushrod to the brake pedal. 

5 Using a small drift, tap the pivot shaft out 
towards the right-hand side of the vehicle until 
it is possible to remove the brake pedal. 


Ӯ. 


17.6 Tighten the handbrake adjusting nut until the clearance 
between the operating levers (arrowed) and brake shoes is 


approximately 2 mm 


(arrowed) 


Refitting 
6 Refitting is a reversal of removal, bearing in 
mind the following points: 

a) Lightly grease the pivot shaft before 
assembly. 

b) Before refitting the stop-light switch, 
fully extend the switch plunger, then 
depress and hold the brake pedal while 
manoeuvring the switch into position. 

c) Refit the clutch pedal as described in 
Chapter 6, Section 5. 


17 Handbrake - 
adjustment 


WHY 


1 Apply the footbrake firmly several times to 
establish correct shoe-to-drum/pad-to-disc 
clearance, then apply and release the 
handbrake several times. Leave the handbrake 
in the released position. 

2 Chock the front wheels, then jack up the 
rear of the vehicle, and support it securely on 
axle stands (see Jacking and vehicle support). 
Continue as described under the relevant 
sub-heading. 


Drum brake models 


3 Remove the brake drums as described in 
Section 9. 

4 Make sure that the handbrake is in the 
released position. 

5 From underneath the vehicle, locate the 
handbrake adjusting nut on the end of the 
front handbrake cable (see illustration). 

6 Tighten the handbrake adjusting nut until 
the handbrake operating levers on the trailing 
brake shoes lift off the shoes by approximately 
2 mm (see illustration). 

7 When the adjustment is correct, refit the 
brake drums as described in Section 9. 

8 Apply the footbrake firmly several times to 
establish correct shoe-to-drum clearance, 
then apply and release the handbrake several 
times. With the handbrake released, check 
that the brake drums are free to rotate without 
binding. 

9 Refit the roadwheels, lower the vehicle to 
the ground and tighten the roadwheel bolts to 
the specified torque. 


Disc brake models 


10 Chock the front wheels, then jack up the 
rear of the vehicle, and support it securely 
on axle stands (see Jacking and vehicle 
support). 

11 Make sure that the handbrake is in the 
released position. 

12 From underneath the vehicle, locate the 
handbrake adjusting nut on the end of the 
front handbrake cable (see illustration 17.5). 
13 Tighten the handbrake adjusting nut until 
the handbrake operating levers on the rear 
brake calipers lift off their stops by a maximum 
of 1 mm (see illustration). 

14 Apply and release the handbrake several 
times. With the handbrake released, check 
that the wheels are free to rotate without 
binding. 

15 On completion, lower the vehicle to the 
ground. 


17.13 Tighten the handbrake adjusting nut until the clearance 
between the operating levers (arrowed) and their stops is a 


maximum of 1 mm 


18.2 Detach the handbrake cable return 
spring from the bracket on the underbody 


18.4b ...and lower trim 


18 Handbrake lever - UN 
removal and refitting X 
ES 

Removal 


1 Chock the front wheels, then jack up the 
rear of the vehicle, and support it securely on 
axle stands (see Jacking and vehicle support). 
2 Detach the handbrake cable return spring 
from the bracket on the underbody, then 
unscrew the spring holder from the end of the 
front handbrake cable (see illustration). 

3 Unscrew the handbrake adjusting nut and 
remove it from the end of the front handbrake 
cable (see illustration). 

4 From inside the vehicle, remove the 
handbrake lever upper trim and lower trim 
(see illustrations). 

5 Undo the two nuts securing the handbrake 
ever to the floor (see illustration). 

6 Lift the handbrake lever off the mounting 
studs, move it forward and disconnect the 
front handbrake cable from the lever pawl. 

7 Disconnect the warning light switch wiring 
connector and remove the handbrake lever 
*rom the vehicle (see illustration). 


Refitting 
8 Refitting is a reversal of removal, but adjust 


the handbrake as described in Section 17 
before lowering the vehicle to the ground. 
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18.3 Unscrew the handbrake adjusting 
nut and remove it from the end of the front 


handbrake cable 


(arrowed) 


19 Handbrake warning 
light switch — 
removal and refitting 


Жж?” 


Нетоуа! 


1 From inside the vehicle, remove the 
handbrake lever upper trim and lower trim 
(see illustrations 18.4a and 18.4b). 

2 Disconnect the wiring connector from 
the warning light switch on the side of the 
handbrake lever. 

3 Extract the plastic rivet and remove the 
switch from the handbrake lever bracket. 


Refitting 
4 Refitting is a reversal of removal. 


20 Handbrake cables - 
removal and refitting 


WHY 


1 The handbrake cable assembly consists of 
a front cable linking the handbrake lever with 
the cable compensator, two pull rods linking 
the compensator with the rear cables and 
two rear cables linking the pull rods with the 
relevant rear brake. Each of the handbrake 
cable components can be removed and 
refitted individually as described in the 
following sub-Sections. 
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18.4a Remove the handbrake lever upper 
trim... 
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18.7 Disconnect the handbrake warning 
light switch wiring connector 


Front cable 


Removal 


2 Chock the front wheels, then jack up the 
rear of the vehicle, and support it securely 
on axle stands (see Jacking and vehicle 
support). 

3 Detach the handbrake cable return spring 
from the bracket on the underbody, then 
unscrew the spring holder from the end of 
the front handbrake cable (see illustration 
18.2). 

4 Unscrew the handbrake adjusting nut and 
remove it from the end of the front handbrake 
cable (see illustration 18.3). 

5 Release the rear cable guide from the 
bracket on the underbody (see illustration). 


na = Й Е 
20.5 Release the rear handbrake cable 
guide from the bracket on the underbody 
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20.6 Prise free the front cable guide from 
the bracket on the underbody 


20.19a Release the rear handbrake cable 

from the brackets on the suspension arm 
(arrowed)... 

6 Prise free the front cable guide from the 

bracket on the underbody (see illustration). 

7 Release the grommet from the cable entry 

point on the floor (see illustration). 

8 From inside the vehicle, remove the 

handbrake lever upper trim and lower trim 

(see illustrations 18.4a and 18.4b). 

9 Pull the handbrake lever up as far as it will 

go and disconnect the front handbrake cable 

from the lever pawl. 


Refitting 
10 Refitting is a reversal of removal, but adjust 


the handbrake as described in Section 17 
before lowering the vehicle to the ground. 


Pull rods 
Removal 


11 Chock the front wheels, then jack up the 
rear of the vehicle, and support it securely on 
axle stands (see Jacking and vehicle support). 
22 о Т”. 
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21.1 Brake pressure regulating valve 


20.7 Release the grommet from the 
handbrake cable entry point on the floor 


A 
20.19b ...and on the underbody 
(arrowed) 


12 Detach the handbrake cable return spring 
from the bracket on the underbody, then 
unscrew the spring holder from the end of the 
front handbrake cable (see illustration 18.2). 
13 Unscrew the handbrake adjusting nut and 
remove it from the end of the front handbrake 
cable (see illustration 18.3). 

14 Unhook the relevant pull rod from 
the cable compensator and from the rear 
handbrake cable and remove it from under the 
vehicle (see illustration). 


Refitting 
15 Refitting is a reversal of removal, but adjust 


the handbrake as described in Section 17 
before lowering the vehicle to the ground. 


Rear cables 


Removal 


16 Chock the front wheels, then jack up the 
rear of the vehicle, and support it securely on 
axle stands (see Jacking and vehicle support). 
17 On models with drum brakes, remove the 
rear brake shoes as described in Section 10. 
Release the handbrake cable from the brake 
backplate. 

18 On models with disc brakes, lever down 
the handbrake operating lever on the brake 
caliper using a screwdriver and disengage 
the handbrake cable end fitting from the lever. 
Extract the handbrake outer cable retaining clip 
and withdraw the handbrake cable from the 
caliper (see illustrations 11.2a and 11.2b). 

19 On all models, release the outer cable 
from the brackets on the suspension arm and 
on the underbody (see illustrations). 
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20.14 Unhook the pull rod from the rear 
handbrake cable 


20 Unhook the handbrake cable from the pull 
rod and remove it from under the vehicle. 
Refitting 
21 Refitting is a reversal of removal, bearing 
in mind the following points: 
a) On models with drum brakes, refit the 
brake shoes as described in Section 10. 
b) On all models, adjust the handbrake as 
described in Section 17 before lowering 
the vehicle to the ground. 


21 Brake pressure 
regulating valve - 
general information 


Except on models equipped with Bosch 5.3 
ABS and certain special equipment vehicles, a 
brake pressure regulating valve is incorporated 
in the hydraulic circuit to the rear brakes (see 
illustration). 

The valve is of the load-dependent-type 
mounted on the underbody, forward of the 
rear suspension arms. The valve is attached to 
a horizontal beam which is in turn connected 
to each suspension arm by a spring. As the 
load being carried by the vehicle is altered, the 
suspension moves in relation to the vehicle 
body, altering the tension in the springs which 
is then transmitted to the horizontal beam. The 
beam then acts on the pressure-regulating valve 
lever so that the correct pressure is applied to 
the rear brakes to suit the load being carried. 

If the valve position is disturbed, it will require 
adjustment which entails the use of special 
setting gauges and reference to several charts 
depending on the rear coil spring colour code. 
It is therefore recommended that any work on 
the brake pressure regulating valve should be 
entrusted to a VW dealer or suitably equipped 
garage. 


22 Stop-light switch - 
removal, refitting 
and adjustment 


ж” 


Removal 


1 The stop-light switch is located on the 
brake pedal mounting bracket in the driver's 
footwell. 


2 Turn the retaining catch anti-clockwise and 
open the driver’s side stowage box fully. Lift 
the stowage box out of the lower retainers and 
remove it from the facia (see illustrations). 

3 Remove the steering column shrouds as 
described in Chapter 11, Section 29. 

4 Disconnect the wiring connector from the 
stop-light switch (see illustration). 

5 Turn the switch 90° anti-clockwise and 
remove it from the mounting bracket (see 
illustration). 

Refitting 

6 Refitting is a reversal of removal, but before 
fitting the switch fully extend the switch plunger, 
then depress and hold the brake pedal while 
manoeuvring the switch into position. Turn the 
switch 90° clockwise to secure. 


23 Vacuum servo unit — 
testing, removal and refitting 
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Testing 


1 To test the operation of the servo unit, with 
the engine switched off, depress the footbrake 
pedal several times to exhaust the vacuum. 
Now start the engine, keeping the pedal firmly 
depressed. As the engine starts, there should 
бе a noticeable ‘give’ in the brake pedal as 
the vacuum builds-up. Allow the engine to 
run for at least two minutes, then switch it off. 
The brake pedal should now feel normal, but 
further applications should result in the pedal 
feeling firmer, the pedal stroke decreasing with 
гасһ application. 

2 If the servo does not operate as described, 
first inspect the servo unit check valve as 
described in Section 24. 

3 |f the servo unit still fails to operate 
satisfactorily, the fault lies within the unit itself. 
Repairs to the unit are not possible; if faulty, 
the servo-unit must be renewed. 


Removal 


4 Remove the brake master cylinder as 
described in Section 15. 

5 On engines with an intercooler mounted 
over the top of the camshaft cover, remove 
the intercooler as described in Chapter 4A, 
Section 14. 

8 For improved access, refer to Chapter 4A, 
Section 2 and remove the air cleaner assembly 
and air ducts. 

Carefully ease the vacuum hose out of the 
ervo unit, taking care not to displace the 
ealing grommet. 

B Release the wiring harness from the support 
bracket on the servo. 

9 Turn the retaining catch anti-clockwise and 
open the driver's side stowage box fully. Lift 
тте stowage box out of the lower retainers and 
remove it from the facia (see illustrations 22.2a 
and 22.2b). 

10 Remove the steering column shrouds as 
described in Chapter 11, Section 29. 


3 
i 

5 
5 
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22.2a Open the driver's side stowage box 
fully... 


à ^ 2393 m. | 
22.4 Disconnect the wiring connector 
(arrowed) from the stop-light switch 


11 Extract the retaining clip and pull out 
the clevis pin securing the vacuum servo 
unit pushrod to the brake pedal (see 
illustration). 

12 Undo the four nuts securing the servo unit 
and pedal mounting bracket to the bulkhead. 

13 Return to the engine compartment, and 
lift the servo unit out of position. Recover the 
servo unit-to-bulkhead gasket. 


Refitting 

14 Refit the gasket, then locate the vacuum 
servo unit in position on the bulkhead. Refit 
the four nuts and tighten them to the specified 
torque. 

15 With the servo unit pushrod engaged 
with the brake pedal, refit the clevis pin and 
retaining clip. 

16 Refit the steering column shrouds as 
described in Chapter 11, Section 29, then refit 
the driver’s side stowage box. 


23.11 Extract the retaining clip (arrowed) 
and pull out the servo unit pushrod clevis pin 
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22.5 Turn the switch 90? anti-clockwise 
and remove it from the mounting bracket 


17 Refit the wiring harness to the support 
bracket on the servo. 

18 Refitthe vacuum hose to the servo grommet, 
ensuring that the hose is correctly seated. 

19 Refit the air cleaner assembly and air 
ducts as described in Chapter 4A, Section 2. 
20 Where applicable, refit the intercooler as 
described in Chapter 4A, Section 14. 

21 Refit the brake master cylinder as 
described in Section 15. 


24 Vacuum servo unit A 
check valve and hose - S 
removal, testing and refitting * 


1 The check valve is in the vacuum hose from 
the vacuum pump to the brake servo (see 
illustration). If the-Valve is to be renewed, 
the complete hose/valve assembly should be 
replaced. 


ТҮ A d aa жем СУ 
24.1 Vacuum servo unit check valve 
(arrowed) 
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25.5 On 4-cylinder engines ensure the 
vacuum pump slot (arrowed) aligns correctly 
with the pump drivegear on refitting 


Removal 


2 Ease the vacuum hose out of the servo unit, 
taking care not to displace the grommet. 

3 Where applicable, disconnect the secondary 
vacuum hoses from the main vacuum hose. 

4 Note the routing of the hose, then 
disconnect the opposite end of the hose 
assembly from the vacuum pump and remove 
it from the engine compartment. 


Testing 


5 Examine the check valve and vacuum hose 
for signs of damage, and renew if necessary. 
6 The valve may be tested by blowing through 
it in both directions, air should flow through 
the valve in one direction only; when blown 
through from the servo unit end of the valve. 
Renew the valve if this is not the case. 

7 Examine the servo unit rubber sealing 
grommet for signs of damage or deterioration, 
and renew as necessary. 

Refitting 

8 Ensure that the sealing grommet is correctly 
fitted to the servo unit. 

9 Ease the hose union into position in the 
servo, taking great care not to displace or 
damage the grommet. 

10 Ensure that the hose is correctly routed, 
and connect it to the vacuum pump. 

11 Where applicable, reconnect the secondary 
vacuum hoses from the main vacuum hose. 

12 On completion, start the engine and check 
the check valve to servo unit connection for 
signs of air leaks. 


М 
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25.12а Оп 5-cylinder engines, unscrew 
the retaining nuts and remove the vacuum 
pump... 


25 Vacuum pump - 
removal and refitting 


WH iy 


4-cylinder engines 


Removal 


1 Release the retaining clip, and disconnect 
the vacuum hose from the top of pump. 

2 Slacken and remove the retaining bolt, and 
remove the pump retaining clamp from the 
cylinder block. 

3 Withdraw the vacuum pump from the 
cylinder block, and recover the O-ring seal. 
Discard the O-ring - a new one should be 
used on refitting. 

Refitting 

4 Fit the new O-ring to the vacuum pump, 
and apply a smear of oil to the O-ring to aid 
installation. 

5 Manoeuvre the vacuum pump into position, 
making sure that the slot in the pump drive 
gear aligns with the dog on the pump drive 
gear (see illustration). 

6 Refit the retaining clamp and securely 
tighten its retaining bolt. 

7 Reconnect the vacuum hose to the pump, 
and secure it in position with the retaining 
clip. 

5-cylinder engines 

Note: The vacuum pump on these engines 
when failing, is known to cause a loud 
clattering noise and can sound like a failing 
hydraulic tappet. Often the noise will diminish 
when you pump the brake pedal many times 
or disconnect a vacuum hose leading to it. 


Removal 


8 The vacuum pump is mounted on the 
front-facing side of the cylinder head. 

9 On engines with an intercooler mounted 
over the top of the camshaft cover, remove 
the intercooler as described in Chapter 4A, 
Section 14. 

10 For improved access, move the radiator to 
the service position as described in Chapter 3, 
Section 3. 

11 Slacken the retaining clip (where fitted) 


25.12b ...and pushrod from the cylinder 
head 


and disconnect the vacuum hose from the 
pump. 

12 Unscrew the retaining nuts and washers 
then remove the pump from the cylinder heac 
along with its pushrod. Recover the pump 
sealing ring and discard it; a new one shoule 
be used on refitting (see illustrations). 
Refitting 

13 Ей a new sealing ring to the pump body 
and insert the pushrod. 

14 Manoeuvre the pump into position. 
ensuring the pushrod remains correctly 
positioned. Locate the pump on its studs anc 
refit the washers and retaining nuts, tightening 
them securely. 

15 Reconnect the vacuum hose and secure 
it in position with the retaining clip (where 
fitted). 

16 Move the radiator back to its norma! 
position as described in Chapter 3, Section 3. 
17 Where applicable, refit the intercooler as 
described in Chapter 4A, Section 14. 


26 Anti-lock braking system 
(ABS) - 
general information 


Note: On models equipped with traction 
control, the ABS unit is a dual function unit. 
controlling both the anti-lock braking system 
(ABS) and the electronic differential locking 
(EDL) and/or anti-slip regulation (ASR) system 
functions. 

ABS is available as an option on all models 
covered in this manual. The system comprises 
a hydraulic modulator and electronic control 
unit together with four wheel speed sensors. 
The hydraulic modulator contains the 
electronic control unit (ECU), the hydraulic 
solenoid valves (one set for each brake) and 
the electrically-driven pump. The purpose of 
the system is to prevent the wheel(s) locking 
during heavy braking. This is achieved by 
automatic release of the brake on the relevant 
wheel, followed by re-application of the 
brake. 

The solenoid valves are controlled by the 
ECU, which itself receives signals from the four 
wheel speed sensors which monitor the speed 
of rotation of each wheel. By comparing these 


25.12c Remove the sealing ring from the 
pump and discard it 


signals, the ECU can determine the speed 
at which the vehicle is travelling. It can then 
use this speed to determine when a wheel is 
decelerating at an abnormal rate, compared 
to the speed of the vehicle, and therefore 
predicts when a wheel is about to lock. During 
normal operation, the system functions in the 
same way as a conventional braking system. 

If the ECU senses that a wheel is about to 
lock, it operates the relevant solenoid valve(s) 
in the hydraulic unit, which then isolates from 
the master cylinder the relevant brake(s) on the 
wheel(s) which is/are about to lock, effectively 
sealing-in the hydraulic pressure. 

If the speed of rotation of the wheel 
continues to decrease at an abnormal rate, 
the ECU operates the electrically-driven pump 
which pumps the hydraulic fluid back into the 
master cylinder, releasing the brake. Once 
the speed of rotation of the wheel returns to 
an acceptable rate, the pump stops, and the 
solenoid valves switch again, allowing the 
hydraulic master cylinder pressure to return to 
the caliper, which then re-applies the brake. 
This cycle can be carried out many times a 
second. 

The action of the solenoid valves and return 
pump creates pulses in the hydraulic circuit. 
When the ABS system is functioning, these 
pulses can be felt through the brake pedal. 

On models with a traction control system, 
the ABS system also performs the electronic 
differential lock (EDL)/anti-slip regulation 
IASR) functions. If under acceleration the 
ECU senses that a wheel is spinning, it uses 
the hydraulic unit to gently apply the brake on 
that wheel until traction is regained. Once the 
wheel regains traction, the brake is released. 
The traction control functions are only 
available at speeds of up to approximately 25 
mph, above this they are disabled. 

The operation of the ABS system is entirely 
dependent on electrical signals. To prevent 
the system responding to any inaccurate 
signals, a built-in safety circuit monitors all 


signals received by the ECU. If an inaccurate 
signal or low battery voltage is detected, the 
ABS system is automatically shut down, and 
the warning light on the instrument panel is 
illuminated, to inform the driver that the ABS 
system is not operational. Normal braking 
should still be available, however. 

If a fault does develop in the ABS system, 
the vehicle must be taken to a VW dealer or 
diagnostic specialist for fault diagnosis and 
repair. 


27 Anti-lock braking system A 


S 
(ABS) components — EN 
removal and refitting N 


Hydraulic modulator unit 


1 Removal and refitting of the hydraulic 
modulator unit should be entrusted to a VW 
dealer or suitably equipped garage. Great 
care has to be taken not to allow any fluid 
to escape from the unit as the pipes are 
disconnected. If the fluid is allowed to escape, 
air can enter the unit, causing air locks which 
cause the hydraulic unit to malfunction. 


Electronic control unit (ECU) 


Removal 


2 On vehicles manufactured before January 
1996, the control unit is situated near the 
base of the left-hand A-pillar. On vehicles 
manufactured after January 1996, the control 
unit is combined with the hydraulic modulator 
unit and cannot be removed separately. 

3 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

4 Move the floor covering to one side for 
access to the A-pillar. 

5 Disconnect the control unit wiring connector. 
Unscrew the control unit securing clips and 
remove the unit from the mounting bracket. 


Refitting 
6 Refitting is a reversal of removal, ensuring 
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that the ECU wiring connector is correctly and 
securely reconnected. 


Front wheel speed sensor 


Removal 


7 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
Remove the relevant front roadwheel. 

8 Trace the wiring back from the sensor to 
the connector, freeing it from all the relevant 
retaining clips, and disconnect it from the 
main loom. 

9 Slacken and remove the bolt securing the 
sensor to the swivel hub, and remove the 
sensor and lead assembly from the vehicle. 
Refitting 

10 Prior to refitting, apply a thin coat of 
multi-purpose grease to the sensor body (VW 
recommend the use of lubricating paste G 000 
650 - available from VW dealers). 

11 Ensure that the sensor and swivel hub 
sealing faces are clean, then fit the sensor to 
the hub. Refit the retaining bolt and tighten it 
to the specified torque. 

12 Ensure that the sensor wiring is correctly 
routed and retained by all the necessary clips, 
and reconnect it to its wiring connector. 

13 Refit the roadwheel, then lower the vehicle 
to the ground and tighten the roadwheel bolts 
to the specified torque. 


Rear wheel speed sensor 


Removal 


14 Chock the front wheels, then jack up the 
rear of the vehicle, and support it securely on 
axle stands (see Jacking and vehicle support). 
Remove the relevant rear roadwheel. 

15 Remove the sensor as described above in 
paragraphs 8 and 9. 


Refitting 
16 Refit the sensor as described above in 
paragraphs 10 to 13. 
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Section number 


Section number 


Anti-roll bar - removal and refitting .......................... 12 Ignition switch/steering column lock – removal and refitting....... 21 
Anti-roll bar mounting and connecting link bushes - renewal ...... 13 Power steering hydraulic system - Меесіп0................... 25 
Front hub bearings - inspection and renewal .................. 3 Power steering pump - removal and refitting .................. 26 
Front lower wishbone - removal and refitting .................. 4 Неагһир bearings - inspection and гепеууа!................... 15 
Front lower wishbone mounting bushes - renewal .............. 5 Rear coil spring - removal and геййіпо ....................... 17 
Front shock absorber - removal and refitting .................. 11 Rear shock absorber - removal and геННіп0................... 16 
Front subframe - removal and refitting ....................... 14 Rear suspension trailing arm — removal and refitting............. 18 
Front suspension lower balljoint - renewal .................... 9 Rear suspension trailing arm bushes - гепем/гі................. 19 
Front suspension torsion bar - removal and refitting............. 10 Steering column - removal and гейіпа. ...................... 22 
Front suspension upper balljoint - гепема!.................... 8 Steering gear assembly - removal and refitting................. 23 
Front swivel hub - removal and геШНіп0....................... 2 Steering gear rubber gaiters - renewal ....................... 24 
Front upper wishbone - removal and геїїіпо .................. 6 Steering wheel - removal and геїїїїпд........................ 20 
Front upper wishbone mounting bushes - renewal.............. 7 Track rod end - removal and геййіпд. ........................ 27 
Ganora MAMANG ss sais sour qo geras oo қала а Sad Fuld A ы alae 1 Wheel alignment and steering angles - general information....... 28 
Degrees of difficulty 

Easy, suitable for Fairly easy, suitable Ss | Fairly difficult, К Difficult, suitable Ss | Very difficult, % 

novice with little SS | for beginner with S | suitable for competent N | for experienced DIY X | suitable for expert W 

experience ®W | some experience X DIY mechanic ў тесһапіс ў | DIY or professional ў 


Specifications 


Front suspension 
DEL ЕТТЕ ТЕГТЕРІ Rae see sey diets MA poche OB ema Fis 


VINO canis a TEC T CES CO TELE TESTED IIIS ITI TTL UIT 


те „дә JU a PR ЕТЕТІН ШЕГЕТІНІН ТТГ SUR a UN 


Independent with upper and lower transverse wishbones, torsion bars, 
telescopic shock absorbers and anti-roll bar 


Independent with trailing arms, coil springs and telescopic 
shock absorbers. 


Rack and pinion with hydraulic power-assistance on later models 
See Lubricants and fluids on page 0%17 


10*°2 Suspension and steering 


Torque wrench settings 


Front suspension 
ABS wheel speed sensor retaining бойв........................ 
Anti-roll bar clamp Бей, << =. Suo orare IR ажет» в Ут 6%» 
Driveshaft inner constant velocity joint retaining bolts: 
Mill ОЕ, 5те ее ТЫ > Dey bee ҰЗ авео eae 
MID DONS ъан ауана уе зеље абу 
Driveshaft retaining bolt*: 
НӨДӨ sa is deseo на ЫЙ деа Кк ше «кесіктер 
SACO D. us pica iia sii MR sep usen pF LR Red Ks TERT 1S 
Engine/transmission rear mounting: 
Mounting-to-subframe (early models) ........................ 
Mounting-to-transmission through bolt (later models):* 
басе 2.5 2р%і5 біле EO TITIUS T азан 
Slade ыға Aaa Mes IMS REIUNGUPPRPIUPHPPEEIEPMYS 
Eccentric bush-to-swivel hub retaining Бой. ..................... 
Exhaust system front pipe flange joint пиќѕ...................... 
Front brake caliper mounting bracket bolts (except VW FNR caliper). . 
Front brake caliper mounting bracket bolts (VW FNR caliper)........ 
Lower wishbone balljoint-to-lower wishbone nut: 
Pre-January 1996 models ..„., : „о.о е йоне 
January 1996 models onward": 
r e 15 25 ЕТТІ ЕРТ ЕТТЕГІ НҮКТЕНІ ІСТЕТЕ 
SAGO Ss dtc pitts scd rale quad Lise SIG ыға татты аз ерге рыла: 
Lower wishbone balljoint-to-swivel hub bolts”: 
Hexagon head bolts: 
САТА osse sek nid diee de d eRer Black ар Gio sd Е 
AIO D qa xa brand srg p rans ТІП isa жо ON RID әз Hand S ena oH 


беа атаса Кабын Sae oco gm eub A ARs Geers 
к са: КУНИН са аа е аре датаг 
Lower wishbone front mounting bolt пиї........................ 
Lower wishbone rear mounting eccentric bolt nut: 
Early models with M12 bolt*: 
EIAS н ҮЧТӨН ES басыл ШЫ URS 
RAGE 2: 35356 A EEO A SPEEA ASCE ES ota: 


Shock absorber-to-lower wishbone БоН/пиї..................... 
Shock absorber-to-upper mounting ргаскей..................... 
Shock absorber upper mounting bracket bolt and nut ............. 
Subframe mounting bolts: 

MiZ Dale za ev ya қыры AVE E ER Аға АММА РӘН 

MTS БӨЛЕ: КРВИ ОРЕСТ лан ROCA аттыны CAO ад Vn ndr абыр 
Torsion bar-to-upper wishbone upper mounting bolt .............. 
Torsion bar-to-upper wishbone lower mounting bolt nut............ 
Upper balljoint-to-swivel hub retaining nut:* 

SIBI. 5 rr ETIN АЕ AE VE TETA аъ Meh ЗЕҢЫ а ығай d 

Saga ИККО КАХА КК ТЛ a Male orar d RR RATER A aN eR 


Rear suspension 

Rear hub flange retaining bolt nut ............................. 
Trailing arm inner mounting bolt пШ............................ 
Trailing arm outer mounting Бойпш........................... 
Shock absorber lower mounting Бой........................... 
Shock absorber upper mounting bolt .......................... 


Steering 
Lower steering column shaft-to-steering gear pinion:* 
SHE 2а ы5;5:56іскеказеефьян ер DII em SII PEDES EE EE 
BOO. P. erue e iy pads ыз АБ ТЕ td AMANTE ais d pay Fita sel. 
Power steering pump mounting bolts .......................... 
Power steering pump pulley бойс............................. 
Power steering pump hydraulic pipe union Бойв.................. 
Steering column intermediate shaft-to-lower steering column shaft:* 


Nm 


10 
55 


80 
100 


150 
Angle-tighten a further 90? 


45 


80 

Angle-tighten a further 90? 
60 

25 

280 

355 


110 


60 
Angle-tighten through a further 90? 


55 
Angle-tighten through a further 90? 


90 
Angle-tighten through a further 90? 
160 


75 

Angle-tighten through a further 90? 
160 

160 

25 

100 


100 
160 
160 
130 


60 
Angle-tighten a further 90° 
100 


200 
100 
160 
45 

100 


30 
Angle-tighten a further 90° 
20 
20 
40 


30 
Angle-tighten a further 90* 


Ibf ft 


207 
262 


41 


66 


118 


55 


118 
118 
18 
74 


74 
118 
118 
96 


44 
74 
148 
74 
118 


33 
74 


22 
15 
15 
30 


22 


Torque wrench settings (continued) 


Steering (continued) 


Steering column front mounting bolt......... 
Steering column rear mounting bolt.......... 


Steering gear-to-front subframe: 


MO DONS а ае oc c's Bo ata дајан 


Steering wheel retaining Бой............... 
Track rod end balljoint nut*................. 


Roadwheels 
Roadwheel bolts: 


Up to December 1995 .................. 
January 1996 опмаға................... 


* Use new nuts/bolts 


1 General information 


The independent front suspension is of 
the double wishbone type utilising upper and 
lower transverse wishbones, torsion bars, 
telescopic shock absorbers and an anti-roll 
bar. The front suspension components are 
mounted on a welded steel subframe bolted to 
the underside of the bodyshell. The inner ends 
of the upper and lower wishbones are attached 
to the subframe via rubber bushes. At their 
outer ends, the wishbones are attached to the 
swivel hubs via upper and lower balljoints. The 
Swivel hubs contain the hub bearings which 
support the outer ends of the driveshafts and 
also provide mounting points for the disc 
brake calipers. Springing and damping is 
catered for by means of two solid steel torsion 
bars, bolted to the upper wishbones at their 
forward end and attached to the underbody 
at their rear end via an adjustable ride height 
control arm. Telescopic shock absorbers 
attached to the lower wishbone and subframe 
provide the damping. An anti-roll bar is also 
fitted which has connecting links at each end 
to attach it to the lower wishbone. 

The rear suspension is also independent 
by means of two trailing arms attached to the 
underbody via rubber pivot bushes. The trailing 
arms contain the rear brake assemblies and 
rear hub bearings. Springing and damping is 
by means of coil springs and telescopic shock 
absorbers. An anti-roll bar may be fitted as an 
option on certain models. 

The steering column incorporates an upper 
and lower steering shaft with an intermediate 
shaft containing universal joints between the 
two. The upper steering shaft is connected 
to the steering wheel, while the lower shaft is 
connected to the steering gear pinion shaft by 
means of a further universal joint. 

The steering gear is mounted on the front 
subframe. It is connected by two track rods 
and track rod ends to the steering arms 
projecting rearwards from the swivel hubs. 


The track rod ends are threaded to enable 
wheel alignment adjustment. 

Hydraulic power steering is fitted to later 
models, with the power steering pump being 
belt-driven from the crankshaft pulley. 


2 Front swivel hub - 
removal and refitting 


ж” 


Removal 


1 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
Remove the relevant front roadwheel. 


2.3a Undo the front brake caliper 


mounting bracket retaining bolts 
(arrowed)... 


ES 5 EN 


2.4a Remove the securing screw... 


Suspension and steering 1093 


Ibf ft 


2 Remove the engine undertray as described 
in Chapter 11, Section 25. 

3 Unbolt and remove the front brake caliper 
complete with disc pads and mounting 
bracket and suspend it from a convenient 
place under the wheel arch using cable ties 
(see illustrations). Do not allow the caliper 
to hang unsupported from the flexible brake 
hose. 

4 Remove the securing screw and withdraw 
the disc from the hub (see illustrations). 

5 Undo the retaining bolts and remove the 
brake backplate. 

6 To prevent rotation of the wheel hub as the 
driveshaft retaining bolt is slackened, make up 
a holding tool and attach the tool to the wheel 


2.3b ...then remove the front brake caliper 
complete with disc pads and mounting 
bracket 


2.4b ...and withdraw the disc from the 
hub 


10•4 Suspension and steering 


A tool to hold the wheel hub stationary 
whilst the driveshaft retaining bolt is 
slackened can be fabricated from two 
lengths of steel strip (one long, one 
short) and a nut and bolt; the nut and 
bolt forming the pivot of a forked tool. 


hub using two wheel bolts (see Tool Тір and 
illustration). 

7 With the holding tool in place, slacken and 
remove the driveshaft retaining bolt using 
a socket and long bar. Where necessary, 
support the socket on an axle stand to 
prevent it slipping off the nut. This bolt is 
very tight; make sure that there is no risk of 
pulling the vehicle off the axle stands as the 
nut is slackened. Note that a new bolt will be 
required for refitting. 

8 At the relevant torsion bar adjustment bolt, 
measure and record the length of thread 
projecting from the underside of the adjusting 
nut to the end of the bolt (see illustration). 


2.9 Unscrew the torsion bar adjusting nut 
until all load is relieved on the front upper 
wishbone 


2.6 Attach the holding tool to the wheel 
hub using two wheel bolts 


This is a critical dimension as it will be needed 
to determine the vehicle ride height when 
refitting. 

9 Using a spanner or deep socket, unscrew 
the torsion bar adjusting nut until all load is 
relieved on the front upper wishbone (see 
illustration). 

10 Slacken the track rod end balljoint nut 
several turns, then use a balljoint separator 
tool to release the balljoint shank from the 
steering arm. With the balljoint released, 
unscrew the nut and disconnect the balljoint 
from the steering arm. Discard the nut as a 
new one must be used for refitting. 

11 Undo the two bolts securing the lower 
wishbone balljoint to the swivel hub (see 
illustration). On pre-January 1996 vehicles 
these bolts are conventional hexagon head 
bolts. On January 1996 vehicles onwards, 


2.11 Undo the two bolts securing the 
lower wishbone balljoint to the swivel hub 


2.15a Undo the nut securing the upper 
wishbone balljoint to the eccentric bush... 


2.15b ...and lift out the eccentric nut 


1 
2.8 Measure the amount of thread 


projecting from the underside of the torsion 
bar adjusting nut to the end of the bolt 


these bolts are M12 multi-point socket 
headed bolts and are removed using a 
14 mm multi-point key. Note that new 
bolts (whichever type) will be required for 
refitting. 

12 Undo the nut and remove the bolt securing 
the anti-roll bar connecting link and the shock 
absorber to the lower wishbone. Push the 
lower end of the shock absorber upward as 
far as it will go. 

13 On vehicles with ABS, undo the retaining 
bolt and withdraw the wheel speed sensor 
from the swivel hub. 

14 Using a permanent marker pen or 
quick-drying paint, mark the position of the 
upper wishbone balljoint eccentric bush and 
eccentric nut in relation to the swivel hub. This 
will ensure that the camber setting is not lost 
when reassembling. 

15 Undo the nut securing the upper wishbone 
balljoint to the eccentric bush and lift out the 
eccentric nut (see illustrations). 

16 Undo the bolt securing the eccentric bush 
to the top of the swivel hub. 

17 Carefully pull the swivel hub assembly 
outwards, and withdraw the driveshaft 
outer constant velocity joint from the hub 
assembly. The outer joint may be very tight, 
if so tap the joint out of the hub using a 
soft-faced mallet. If this fails to free it from 
the hub, the joint will have to be pressed out 
using a suitable tool which is bolted to the 
hub. Once the driveshaft outer joint is free, 
remove the swivel hub from the vehicle (see 
illustrations). 
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2.17a Withdraw the driveshaft outer joint... 


2.17b ...and remove the swivel hub 
assembly 


Refitting 

18 Locate the swivel hub in position and 
engage the hub with the driveshaft outer joint. 
Ensure that the threads are clean, and apply 
а smear of oil to the contact face of the new 
driveshaft retaining bolt. Fit the bolt and use it 
to draw the joint fully into position. 

19 Place the eccentric nut in place in the 
eccentric bush ensuring the marks made 
on removal are aligned. Engage the upper 
wishbone balljoint with the eccentric nut 
and refit the retaining nut. Tighten the nut 
to the specified torque while holding the 
balljoint shank with a 7 mm Allen key (see 
illustrations). 

20 Refit the bolt securing the eccentric bush 
to the top of the swivel hub and tighten it to 
the specified torque. 

21 Fit the new lower wishbone balljoint 
retaining bolts, and tighten them to the 
specified torque setting, then through the 
specified angle. 

22 On vehicles with ABS, refit the wheel 
speed sensor to the swivel hub and secure 
with the retaining bolt. 

23 Pull the lower end of the shock absorber 
down and refit the anti-roll bar connecting link 
and shock absorber retaining bolt. Note that 
the bolt head is toward the rear of the vehicle. 
Refit the retaining nut and tighten it to the 
specified torque. 

24 Locate the track rod end balljoint on the 
steering arm. Screw on a new nut and tighten 
it to the specified torque. If the balljoint shank 
is hollow, a 5 mm Allen key can be used to 
prevent the balljoint from rotating as the nut is 
tightened. If the shank is solid, use a stout bar 
to lever down on the top of the track rod end. 
This will lock the balljoint shank taper in the 
steering arm and prevent rotation as the nut is 
tightened. 

25 Tighten the torsion bar adjusting nut 
until the exposed thread dimension recorded 
during removal is obtained. 

26 Using the method employed on removal 
to prevent the hub from rotating, and tighten 
the driveshaft retaining bolt to the specified 
torque setting, then through the specified 
angle. Check that the hub rotates freely. 

27 Refit the brake backplate and tighten the 
retaining bolts securely. 


2.19a Place the eccentric nut in place in 
the eccentric bush and engage the upper 
wishbone balljoint 


28 Thoroughly clean the mating surfaces of 
the brake disc and hub flange ensuring that all 
traces of dirt and corrosion are removed. 

29 Place the disc in position on the hub 
flange, then refit the retaining screw and 
tighten it securely. 

30 Slide the brake caliper assembly over 
the disc and into position on the steering 
knuckle. Refit the two mounting bracket 
retaining bolts and tighten them to the 
specified torque. 

31 Refit the engine undertray as described in 
Chapter 11, Section 25. 

32 Refit the roadwheel, lower the vehicle to 
the ground, and tighten the wheel bolts to the 
specified torque. 

33 It is advisable to have the front wheel 
alignment and steering angles checked and, if 
necessary, adjusted at the earliest opportunity 
(see Section 28). 


3 Front hub bearings - 
inspection and renewal 


ж 


Inspection 


1 The front hub bearings are of sealed, 
pre-adjusted and prelubricated, double-row 
ball type, and are intended to last the vehicle’s 
entire service life without maintenance or 
attention. 

2 To check the bearings for excessive wear, 


Suspension and steering 10%5 


2.19b Refit the retaining nut and tighten 
it while holding the balljoint shank with an 
Allen key 


firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely 
on axle stands (see Jacking and vehicle 
support). 

3 Grip the front wheel at the top and bottom 
and attempt to rock it. If excessive movement 
is noted, it may be that the hub bearings are 
worn. Do not confuse wear in the upper and 
lower balljoints with wear in the bearings. Hub 
bearing wear will show up as roughness or 
vibration when the wheel is spun; it will also 
be noticeable as a rumbling or growling noise 
when driving. 


Renewal 


Note: A press will be required to dismantle 
and rebuild the assembly. The bearing’s inner 
races are an interference fit on the hub flange 
and the outer bearing inner race will remain on 
the hub flange when the flange is pressed out 
of the hub assembly. A knife-edged bearing 
puller will be required to remove it. 

4 Remove the front hub assembly as 
described in Section 2. 

5 Support the outer face of the hub assembly 
on the press bed, with the hub flange facing 
downward. Using a tubular spacer (or suitable 
socket) which bears only on the inner end of 
the hub flange, press the hub flange out of the 
hub assembly (see illustration). 

6 With the hub flange removed from hub 
assembly, remove the outer bearing inner 
race using a knife-edge bearing puller (see 
illustration). 


3.5 Press the hub flange out of the hub 
assembly 
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3.6 Remove the outer bearing inner race 
from the hub flange using a knife-edge 
bearing puller 


SES 


10°6 Suspension апа steering 


3.7 Extract the bearing retaining circlip 
from the swivel hub assembly 


3.8 Press the bearing assembly out of the 
swivel hub 


3.11 Secure the bearing in position with a 
new circlip 


7 Extract the bearing retaining circlip from the 
swivel hub assembly (see illustration). 

8 Securely support the outer face of the 
swivel hub. Using a tubular spacer, press the 
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4.7 Make an alignment mark (arrowed) оп 

the lower wishbone eccentric bolt and the 
subframe 


4.8a Undo the retaining nut... 


3.12 Support the outer face of the hub 
flange, and press the hub bearing inner 
race onto the hub flange 
complete bearing assembly out of the swivel 

hub (see illustration). 

9 Thoroughly clean the hub and swivel hub, 
removing all traces of dirt and grease, and 
polish away any burrs or raised edges which 
might hinder reassembly. Check both for 
cracks or any other signs of wear or damage, 
and renew them if necessary. Renew the 
circlip, regardless of its apparent condition. 
10 Securely support the inner face of the 
swivel hub on the press bed, and locate the 
bearing in the hub. Press the bearing fully 
into position, ensuring that it enters the hub 
squarely, using a tubular spacer (such as the 
old bearing outer race) which bears only on 
the bearing outer race (see illustration). 

11 Once the bearing is correctly seated, 
secure the bearing in position with the new 
circlip, ensuring it is correctly located in the 
groove in the swivel hub (see illustration). 


4.8b ...and remove the lower wishbone 
front mounting bolt 


3.10 Press the bearing into the swivel hub 
using spacers and the old bearing outer race 


12 Support the outer face of the hub flange, 
and locate the swivel hub bearing inner race 
over the end of the hub flange. Press the bearing 
onto the hub, using a tubular spacer which 
bears only on the inner race of the hub bearing, 
until it seats against the hub shoulder (see 
illustration). Check that the hub flange rotates 
freely, and wipe off any excess oil or grease. 

13 Refit the swivel hub assembly as described 
in Section 2. 


4 Frontlower wishbone - 
removal and refitting 


HET 


Removal 


1 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
Remove the relevant front roadwheel. 

2 Remove the engine undertray as described 
in Chapter 11, Section 25. 

3 At the relevant torsion bar adjustment bolt, 
measure and record the length of thread 
projecting from the underside of the adjusting 
nut to the end of the bolt (see illustration 2.8). 
This is a critical dimension as it will be needed to 
determine the vehicle ride height when refitting. 
4 Using a spanner or deep socket, unscrew 
the torsion bar adjusting nut until all load is 
relieved on the front upper wishbone (see 
illustration 2.9). 

5 Undo the two bolts securing the lower 
wishbone balljoint to the swivel hub (see 
illustration 2.11). On pre-January 1996 
vehicles these bolts are conventional hexagon 
head bolts. On January 1996 vehicles 
onwards, these bolts are M12 multi-point 
socket headed bolts and are removed using 
a 14 mm multi-point key. Note that new bolts 
(whichever type) will be required for refitting. 
6 Undo the nut and remove the bolt securing 
the anti-roll bar connecting link and the shock 
absorber to the lower wishbone. Push the 
lower end of the shock absorber upward as 
far as it will go. 

7 Using a permanent marker pen or 
quick-drying paint, mark the position of the 
lower wishbone rear mounting eccentric bolt 
in relation to the subframe (see illustration). 
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4.9a Undo the retaining nut... 


This will ensure that the castor setting is not 
lost when reassembling. 

8 Undo the retaining nut and remove the 
lower wishbone front mounting bolt (see 
illustrations). 

9 Undo the retaining nut, remove the eccentric 
washer, then remove the lower wishbone rear 
mounting eccentric bolt (see illustrations). 
10 Disengage the lower wishbone mounting 
bushes from their locations in the subframe 
and remove the wishbone from the vehicle. 

11 Thoroughly clean the wishbone and 
the area around the mounting locations on 
the subframe, removing all traces of dirt 
and underseal. Check carefully for cracks, 
distortion or any other signs of wear or 
damage, paying particular attention to the 
mounting bushes. If required, the bushes can 
be renewed as described in Section 5. 
Refitting 

12 Place the lower wishbone in position in 
the subframe and insert the front mounting 
bolt and the rear mounting eccentric bolt. 
Note that the front mounting bolt is fitted with 
its head toward the rear of the vehicle and the 
rear mounting eccentric bolt is fitted with its 
head toward the front of the vehicle. 

13 Refit the front mounting bolt retaining nut 
but only tighten it finger tight at this stage. 

14 Rotate the rear mounting eccentric bolt 
until the marks made on removal are aligned. 
Place the eccentric washer on the bolt then fit 
the retaining nut but only tighten it finger tight 
at this stage. 


5.2 Cut off the bush shoulder from the 
front facing side of the bush 


4.9b ...remove the eccentric washer... 


15 Engage the lower wishbone balljoint with 
the swivel hub, fit the new lower wishbone 
balljoint retaining bolts, and tighten them to 
the specified torque setting, then through the 
specified angle. 

16 Pull the lower end of the shock absorber 
down and refit the anti-roll bar connecting link 
and shock absorber retaining bolt. Note that 
the bolt head is toward the rear of the vehicle. 
Refit the retaining nut and tighten it to the 
specified torque. 

17 Position a trolley jack under the outer 
end of the lower wishbone and raise the jack 
and wishbone until the suspension is at its 
approximate normal running height. Hold the 
front mounting bolt and tighten the retaining 
nut to the specified torque. 

18 Check that the marking made on the 
rear mounting eccentric bolt are still aligned, 
then tighten the retaining nut to the specified 
torque. Remove the jack under the lower 
wishbone. 

19 Tighten the torsion bar adjusting nut 
until the exposed thread dimension recorded 
during removal is obtained. 

20 Refit the engine undertray as described in 
Chapter 11, Section 25. 

21 Refit the roadwheel, lower the vehicle to 
the ground, and tighten the wheel bolts to the 
specified torque. 

22 It is advisable to have the front wheel 
alignment and steering angles checked and, if 
necessary, adjusted at the earliest opportunity 
(see Section 28). 


the metal lip on the rear facing side of the 
bush 


4.9c ...then remove the lower wishbone 
rear mounting eccentric bolt 


5 Front lower wishbone 
mounting bushes - 
renewal 


WH 


Note: A press will be required to renew the 
front and rear mounting bushes. 


Front mounting bush 


1 Remove the front lower wishbone as 
described in Section 4 and securely mount it 
in a vice. 

2 Using a hacksaw, cut off the bush shoulder 
from the front facing side of the bush (see 
illustration). 

3 Using a hammer and chisel, bend up the 
metal lip on the rear facing side of the bush 
(see illustration). It won't be possible to bend 
the lip up all the way round as the body of the 
wishbone is in the way, but bend up as much 
as is accessible. 

4 Support the rear facing side of the bush 
location in the wishbone on the press bed. 
Using suitable mandrels, press the mounting 
bush out of the wishbone. 

5 Thoroughly clean the bush location in the 
wishbone, removing all traces of dirt and 
grease. Polish away any burrs or raised edges 
which might hinder fitment of the new bush. 

6 Lubricate the new bush with liquid soap 
then place it in position on the pressbed with 
the metal casing downward. Using a hollow 
tube or mandrel in contact with the wishbone, 
press the wishbone down onto the bush up to 
the metal collar (see illustration). 


5.6 Press the wishbone down onto the 
new front mounting bush 
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5.10 Support the wishbone on the press 
bed and press the rear mounting bush out 
of the wishbone 
7 Lift up the wishbone and place a small nut 
under the metal centre sleeve of the bush, 
then position this arrangement back on the 
pressbed. Again using the hollow tube or 
mandrel, continue pressing the wishbone onto 
the bush until the shoulder on the bush pops 

out of the wishbone. 
8 On completion, refit the wishbone as 
described in Section 3. 


Rear mounting bush 


9 Remove the front lower wishbone as 
described in Section 4. 
10 Support the front facing side of the bush 


5.13a Mark the wishbone at a point offset upwards by 11° to the 


5.11 Chisel out the remaining rear bush 
metal casing from the wishbone 


location in the wishbone on the press bed. 
Using suitable mandrels, press the mounting 
bush out of the wishbone (see illustration). 
11 It is quite likely that the centre rubber 
portion of the bush will press out leaving 
the metal casing still in the wishbone. If this 
happens, chisel out the remaining metal 
casing, taking care not to damage the bush 
location in the wishbone (see illustration). 

12 Thoroughly clean the bush location in 
the wishbone, removing all traces of dirt and 
grease. Polish away any burrs or raised edges 
which might hinder fitment of the new bush. 
13 The new bush must be fitted so that it 


wishbone symmetrical axis 


5.14 Align the positioning marks and press 
the bush into the wishbone using suitable 
mandrels 


5.15a Measure the distance between the 


metal centre sleeves on the front and rear 
mounting bushes 


5.13b Make a similar mark on the bush in the centre of the rubber 


is offset upwards by 11° to the wishbone 
symmetrical axis. Using a protractor make 
a mark on the wishbone at the 11° position. 
Make a similar mark on the bush in the centre 
of the rubber portion (see illustrations). 

14 Support the front facing side of the bush 
location in the wishbone on the press bed. 
Place the new bush in position with the 
positioning marks aligned and press the bush 
into the wishbone using suitable mandrels 
(see illustration). 

15 When the bush has been pressed in 
almost to its fully fitted position, measure the 
distance between the metal centre sleeves on 
the front and rear mounting bushes. Continue 
pressing the bush into the wishbone until the 
distance between the two centre sleeves is 
371 + 1 mm (see illustrations). 

16 On completion, refit the wishbone as 
described in Section 4. 


6 Front upper wishbone - 
removal and refitting 


HY 


Removal 


1 Remove the front subframe as described in 
Section 14. Note that the upper wishbone can 


ў 


portion 


wishbone until the distance between the 
centre sleeves is 371 + 1mm 
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mounting bushes using a bush renewal 
tool 


only be removed when the front subframe has 
been removed. 

2 Undo the upper bolt and the lower nut 
and bolt and remove the torsion bar from the 
upper wishbone. 

3 Using a permanent marker pen or 
quick-drying paint, mark the position of the 
upper wishbone balljoint eccentric bush and 
eccentric nut in relation to the swivel hub. This 
will ensure that the camber setting is not lost 
when reassembling. 

4 Undo the nut securing the upper wishbone 
balljoint to the eccentric bush and lift out the 
eccentric nut (see illustrations 2.15a and 
2.15b). 

5 Undo the bolt securing the eccentric bush 
to the top of the swivel hub. 

6 Undo the retaining nuts and remove the 
upper wishbone front and rear mounting 
bolts. Note that new nuts will be required for 
refitting. 

7 Disengage the upper wishbone mounting 
bushes from their locations in the subframe 
and remove the wishbone from the subframe. 
8 Thoroughly clean the wishbone and the 
area around the mounting locations on 
the subframe, removing all traces of dirt 
and underseal. Check carefully for cracks, 
distortion or any other signs of wear or 
damage, paying particular attention to the 
mounting bushes. If required, the bushes can 
be renewed as described in Section 7. 


Refitting 

9 Place the upper wishbone in position in 
the subframe and insert the front and rear 
mounting bolts. Note that the front mounting 
bolt is fitted with its head toward the rear of 
the vehicle and the rear mounting bolt is fitted 
with its head toward the front of the vehicle. 
10 Refit the new retaining nuts to the 
mounting bolts, but only tighten the nuts 
finger tight at this stage. 

11 Place the eccentric nut in place in the 
eccentric bush ensuring the marks made 
on removal are aligned. Engage the upper 
wishbone balljoint with the eccentric nut 
and refit the retaining nut. Tighten the nut 
to the specified torque while holding the 
balljoint shank with a 7 mm Allen key (see 
illustrations 2.19a and 2.19b). 

12 Refit the bolt securing the eccentric bush 


liquid soap... 


to the top of the swivel hub and tighten it to 
the specified torque. 

13 Raise the wishbone to approximately 
its normal running height and support it in 
this position. Hold the mounting bolts and 
tighten the front and rear retaining nuts to the 
specified torque. 

14 Locate the torsion bar in position on the 
wishbone. Refit the upper retaining bolt and 
the lower retaining bolt and nut and tighten 
them to the specified torque. 

15 Refit the front subframe as described in 
Section 14. 


7 Front upper wishbone BW 
mounting bushes - 5 


renewal 


Note: A commercially available bush renewal 
tool will be required for this operation. The 
renewal procedure is the same for both the 
front and rear bushes 

1 Remove the front upper wishbone as 
described in Section 6 and securely mount it 
in а vice. 

2 If the wishbone mounting bushes are worn 
or perished, they can be withdrawn from the 
suspension arm using a commercially available 
bush renewal tool (see illustration). Alternatively 
(and preferably), if a press is at hand, the bushes 
can be pushed out using a suitable rod or a 
length of tube of suitable diameter. 

3 To ease the fitting of the new bushes into 
the wishbone, liberally lubricate the relevant 
bush and the location in the wishbone with 


8.3 Extract the upper balljoint circlip from 
the wishbone 


7.3b ...then draw the bush into the 
wishbone so that the bush shoulders 
project equally on both sides 


liquid soap, then press or draw (as applicable) 
the bush into the wishbone so that the bush 
shoulders project equally on both sides (see 
illustrations). It may be necessary to push 
the bush back slightly after initially fitting it, to 
achieve equal projection of the shoulders. 

4 Wipe off any excess lubricant, then refit the 
upper wishbone as described in Section 6. 


8 Front suspension 
upper balljoint – 
renewal 


Ж? 


Note: /f balljoint renewal is being undertaken 
with the upper wishbone installed, a heavy 
duty hydraulic ram type puller will be required. 
Alternatively, remove the upper wishbone and 
use a press for renewal. The latter method is 
obviously more involved, but considering the 
difficulties that are likely to be experienced in 
removing the old balljoint (wear, corrosion etc) 
it may prove the better option. 

1 !f balljoint renewal is being undertaken 
with the upper wishbone installed, remove 
the swivel hub as described in Section 2, 
otherwise remove the upper wishbone as 
described in Section 6. 

2 Using a suitable puller draw the eccentric 
bush off the upper balljoint tapered shank. 

3 Using a screwdriver, extract the balljoint 
retaining circlip from the top of the upper 
wishbone (see illustration). 

4 Using the hydraulic puller or a press and 
suitable packing pieces, press the balljoint 
down and out of the wishbone (see illustration). 


= AE. - 2. 


8.4 Using а hydraulic puller to press the 
balljoint out of the wishbone 
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8.6 Place the new balljoint in position in 
the wishbone 


Whichever method is being used, take suitable 
safety precautions and great care when doing 
this as the loads being imposed will be quite 
significant. 

5 Clean the balljoint locating area in the 
wishbone and remove any burrs that might 
hinder refitting. 

6 Lubricate the balljoint locating area in the 
wishbone with multi-purpose grease and place 
the balljoint in position (see illustration). 

7 Arrange suitable tubes and spacers on the 
puller or pressbed and draw the new balljoint 
fully into the wishbone (see illustration). 

8 Secure the balljoint in the wishbone using 
a new circlip (which will be supplied with the 
balljoint) (see illustration). Ensure that the circlip 
fully engages with the groove in the balljoint. 

9 Refit the swivel hub as described in 
Section 2, or the upper wishbone as 
described in Section 6. as applicable. 


9 Front suspension A 
lower balljoint - N 
renewal 5 


1 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
Remove the relevant front roadwheel. 

2 Remove the engine undertray as described 
in Chapter 11, Section 25. 

3 At the relevant torsion bar adjustment bolt, 
measure and record the length of thread 
projecting from the underside of the adjusting 
nut to the end of the bolt (see illustration 2.8). 
This is a critical dimension as it will be needed 
to determine the vehicle ride height when 
refitting. 

4 Using a spanner or deep socket, unscrew 
the torsion bar adjusting nut until all load is 
relieved on the front upper wishbone (see 
illustration 2.9). 

5 Undo the nut and remove the bolt securing 
the anti-roll bar connecting link and the shock 
absorber to the lower wishbone. 

6 Undo the two bolts securing the lower 
wishbone balljoint to the swivel hub (see 
illustration 2.11). On pre-January 1996 
vehicles these bolts are conventional hexagon 
head bolts. On January 1996 vehicles 
onwards, these bolts are M12 multi-point 


the puller and draw the balljoint into the 
wishbone 


Socket headed bolts and are removed using 
a 14 mm multi-point key. Note that new bolts 
(whichever type) will be required for refitting. 

7 Disengage the balljoint from the base of the 
swivel hub then move the swivel hub slightly 
to one side. 

8 Slacken the balljoint retaining nut, and 
unscrew it until it is positioned flush with the 
end of the balljoint shank threads. Release 
the balljoint from the swivel hub, using a 
puller or universal balljoint separator, then 
unscrew the nut and remove the balljoint from 
the wishbone. Note that on January 1996 
models onward, a new nut will be required for 
refitting. 

9 Clean the balljoint locating area in the 
Swivel hub and lower wishbone and remove 
any burrs that might hinder refitting. 

10 Fit the balljoint to the lower wishbone and 
fit the new retaining nut (where applicable). 
Tighten the nut to the specified torque then, 
on later models, tighten it further through the 
specified angle. If necessary use an Allen key 
inserted in the joint shank to prevent rotation 
as the nut is tightened. 

11 Engage the balljoint with the swivel hub, 
ensuring that it is positioned with the lug 
on the joint flange toward the centre of the 
vehicle. Fit the new retaining bolts, and tighten 
them to the specified torque, then through the 
specified angle. 

12 Pull the lower end of the shock absorber 
down and refit the anti-roll bar connecting link 
and shock absorber retaining bolt. Note that 
the bolt head is toward the rear of the vehicle. 


10.7 Unscrew the torsion bar adjusting nut 
and remove it from the adjusting bolt 


8.8 Secure the balljoint in the wishbone 
using a new circlip 


Refit the retaining nut and tighten it to the 
specified torque. 

13 Tighten the torsion bar adjusting nut 
until the exposed thread dimension recordec 
during removal is obtained. 

14 Refit the engine undertray as described in 
Chapter 11, Section 25. 

15 Refit the roadwheel, lower the vehicle te 
the ground, and tighten the wheel bolts to the 
specified torque. 


10 Front suspension torsion bar 2. 
— removal and refitting 
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Removal 


1 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
Remove the relevant front roadwheel. 

2 Remove the engine undertray as described 
in Chapter 11, Section 25. 

3 Remove the fuel tank as described in 
Chapter 4A, Section 7. 

4 If working on the right-hand torsion bar it may 
be necessary to remove the exhaust system 
heat shields and release the exhaust system 
from its mountings, depending on model. 

5 At the relevant torsion bar adjustment bolt, 
measure and record the length of thread 
projecting from the underside of the adjusting 
nut to the end of the bolt (see illustration 2.8). 
This is a critical dimension as it will be needed 
to determine the vehicle ride height when 
refitting. 

6 Using a spanner or deep socket, unscrew 
the torsion bar adjusting nut until all load is 
relieved on the front upper wishbone (see 
illustration 2.9). 

7 Once the load is relieved on the upper 
wishbone fully unscrew the torsion bar 
adjusting nut and remove it from the adjusting 
bolt (see illustration). 

8 Turn the adjusting bolt through 90? апа 
remove it from its location in the underbody 
(see illustrations). 

9 Remove the thrust pad located over the 
torsion bar adjustment arm (see illustration). 
10 Undo the upper bolt securing the torsion 
bar to the upper wishbone (see illustration). 


10.10 Undo the upper bolt securing the 
torsion bar to the upper wishbone 


11 Undo the nut and remove the lower 
то! securing the torsion bar to the upper 
esshbone, then manipulate the torsion bar out 
Бот its location (see illustrations). 

12 Note that on early models the torsion bars 
zre marked 'R' and 'L' on their end faces to 
Sesignate right and left. On later models the 
*orsion bars are paint marked on their end faces 
- blue for right-hand and yellow for left-hand. 
The torsion bars must not be interchanged. 


Refitting 


13 Refitting is the reverse of the removal 
orocedure, noting the following points: 
a) Tighten all nuts and bolts to the specified 
torque. 
5) Tighten the torsion bar adjusting nut until 
the exposed thread dimension recorded 
during removal is obtained. 


11.6 Undo the bolt securing the shock 
absorber upper mounting bracket to the 
underbody 
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10.11a Undo the nut and remove the lower 
bolt securing the torsion bar to the upper 

wishbone... 


c) Refit the fuel tank as described in 
Chapter 4A, Section 7. 

d) Refit the engine undertray as described in 
Chapter 11, Section 25. 
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11 Front shock absorber — 
removal and refitting 


HEY 


Removal 


1 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
Remove the relevant front roadwheel. 

2 Remove the engine undertray as described 
in Chapter 11, Section 25. 

3 At the relevant torsion bar adjustment bolt, 
measure and record the length of thread 


11.7a Undo the nut securing the shock 
absorber upper mounting bracket to the 
subframe... 
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10.11b ...then manipulate the torsion bar 
out from its location 


projecting from the underside of the adjusting 
nut to the end of the bolt (see illustration 2.8). 
This is a critical dimension as it will be needed 
to determine the vehicle ride height when 
refitting. 

4 Using a spanner or deep socket, unscrew 
the torsion bar adjusting nut until all load is 
relieved on the front upper wishbone (see 
illustration 2.9). 

5 Undo the nut and remove the bolt securing 
the anti-roll bar connecting link and the shock 
absorber to the lower wishbone. 

6 Undo the bolt securing the shock absorber 
upper mounting bracket to the underbody 
(see illustration). 

7 Undo the nut securing the shock absorber 
upper mounting bracket to the subframe and 
remove the shock absorber and mounting 
bracket from the vehicle (see illustrations). 


and mounting bracket 
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11.8 Hold the shock absorber piston rod 
and unscrew the upper mounting nut 


= e Di 


11.9a Lift off the shock absorber mounting 
plate... 


11.9с ...mounting bracket... 


8 Unscrew the shock absorber upper 
mounting nut, while holding the shock 
absorber piston rod with a second spanner 
(see illustration). 

9 Lift off the mounting plate, upper mounting 
rubber, mounting bracket, lower mounting 
rubber and the spacer tube (see illustrations). 
10 To test the shock absorber for efficiency, 
grip the lower mounting eye іп a vice, and then 
pump the piston repeatedly through its full 
stroke. If the resistance is weak or is felt to be 
uneven, the shock absorber is defective and 
must be renewed. It must also be renewed if 
it is leaking fluid. It is advisable to renew both 
front shock absorbers at the same time, or 
the handling characteristics of the vehicle 
could be adversely affected. Also check the 
condition of the mounting rubbers and renew 
any that are deformed or perished. 
Refitting 

11 Insert the spacer tube into the lower 
mounting rubber and fit the mounting rubber 
to the piston rod. 

12 Place the mounting bracket over the lower 
mounting rubber then refit the upper mounting 
rubber and mounting plate. Note that the 
concave side of the mounting plate faces the 
mounting rubber. 

13 Refit the upper mounting nut and tighten 
it securely while holding the piston rod with a 
second spanner. 

14 Locate the shock absorber and mounting 
bracket in position on the vehicle and refit the 
upper mounting bolt and nut. Tighten the bolt 
and nut to the specified torque. 

15 Pull the lower end of the shock absorber 
down and refit the anti-roll bar connecting link 


11.9d ...lower mounting rubber... 


and shock absorber retaining bolt. Note that 
the bolt head is toward the rear of the vehicle. 
Refit the retaining nut and tighten it to the 
specified torque. 

16 Tighten the torsion bar adjusting nut 
until the exposed thread dimension recorded 
during removal is obtained. 

17 Refit the engine undertray as described in 
Chapter 11, Section 25. 

18 Refit the roadwheel, lower the vehicle to 
the ground, and tighten the wheel bolts to the 
specified torque. 


12 Anti-roll bar - 
removal and refitting 
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Removal 
1 Firmly apply the handbrake, then jack up the 


12.8 Unscrew the nut (arrowed) and 
remove the bolt securing the lower steering 
column shaft to the steering gear pinion 


11.9e ...and the spacer tube 


front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
Remove the front roadwheels. , 

2 Remove the engine undertray as described 
in Chapter 11, Section 25. 

3 At the torsion bar adjustment bolt on each 
side, measure and record the length of thread 
projecting from the underside of the adjusting 
nut to the end of the bolt (see illustration 2.8). 
This is a critical dimension as it will be needed 
to determine the vehicle ride height when 
refitting. 

4 Using a spanner or deep socket, unscrew 
the torsion bar adjusting nut on each side 
until all load is relieved on the front upper 
wishbones (see illustration 2.9). 

5 Undo the nut and remove the bolt securing 
the anti-roll bar connecting link and the shock 
absorber to the lower wishbone on each side. 
Push the shock absorbers up as far as they 
will go. 

6 Release the rubber gaiters from the steering 
gear on each side and move them down the 
track rods slightly. 

7 Using a 34 mm AF open ended spanner, 
unscrew the track rod inner balljoints from the 
steering gear on each side. 

8 Slide up the rubber gaiter, then unscrew the 
nut and remove the bolt securing the lower 
steering column shaft to the steering gear 
pinion (see illustration). Note that a new nut 
and bolt will be required for refitting. Use paint 
or a suitable marker pen to make alignment 
marks between the shaft and the steering 
gear pinion. 

9 Undo the four bolts securing the steering 
gear to the front subframe, then disengage the 


ower steering column shaft from the steering 
gear pinion. 

10 Remove the exhaust system front pipe as 
described in Chapter 4A, Section 19. 

11 Undo the bolt each side securing 
the anti-roll bar clamps to the subframe. 
Disengage the upper end of each clamp from 
the subframe slot and remove both clamps 
(see illustrations). 

12 Turn the anti-roll bar upwards 
approximately 90° and manipulate it out from 
tne side of the vehicle to remove. 

13 With the anti-roll bar removed, check the 
condition of the mounting bushes and renew 
as necessary. 


Refitting 

14 Manipulate the anti-roll bar back into 
place and refit the two clamps. Tighten the 
clamp bolts to the specified torque. 

15 Refit the exhaust system front pipe as 
described in Chapter 4A, Section 19. 

16 Engage the lower steering column shaft 
with the steering gear pinion ensuring that 
the marks made on removal are aligned. Fit 
the new clamp bolt and nut and tighten to the 
specified torque. 

17 Refit the steering gear retaining bolts and 
tighten to the specified torque. 

18 Screw the track rods onto the steering 
gear and tighten the inner balljoints to the 
specified torque. Secure the rubber gaiters 
back into position. 

19 Pull the lower end of each shock absorber 
down and refit the anti-roll bar connecting link 
ànd shock absorber retaining bolt. Note that 
the bolt head is toward the rear of the vehicle. 
Refit the retaining nut and tighten it to the 
specified torque. 

20 Tighten the torsion bar adjusting nuts 
until the exposed thread dimensions recorded 
during removal are obtained. 

21 Refit the engine undertray as described in 
Chapter 11, Section 25. 

22 Refit the roadwheels, lower the vehicle to 
the ground, and tighten the wheel bolts to the 
specified torque. 


13.3 Spread open the mounting bush and withdraw it from the 


anti-roll bar 


т. 


Undo the bolt securing the anti-roll 
bar clamp to the subframe... 


12.11a 


13 Anti-roll bar mounting and ÀA, 
connecting link bushes - 
renewal 


Mounting bushes 


1 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
Remove the relevant front roadwheel. 

2 Undo the bolt securing the anti-roll bar 
clamp to the subframe. Disengage the upper 
end of the clamp from the subframe slot and 
remove the clamp (see illustrations 12.11a 
and 12.11b). 

3 Lift the anti-roll bar slightly, spread open 
the bush and withdraw it from the anti-roll bar 
(see illustration). 

4 Place the new bush in position on the 
anti-roll bar with the split in the bush toward 
the rear of the vehicle. 

5 Locate the clamp over the bush, refit 
the retaining bolt and tighten the bolt to the 
specified torque. 

6 Refit the roadwheel, lower the vehicle to 
the ground, and tighten the wheel bolts to the 
specified torque. 


Connecting link bushes 


7 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 


13.14 Lever the anti-roll bar connecting link bush out using a 
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12.11b ...then disengage the upper end of 
the clamp from the subframe slot 


axle stands (see Jacking and vehicle support). 
Remove the relevant front roadwheel. 

8 Remove the engine undertray as described 
in Chapter 11, Section 25. 

9 At the relevant torsion bar adjustment bolt, 
measure and record the length of thread 
projecting from the underside of the adjusting 
nut to the end of the bolt (see illustration 2.8). 
This is a critical dimension as it will be needed 
to determine the vehicle ride height when 
refitting. 

10 Using a spanner or deep socket, unscrew 
the torsion bar adjusting nut until all load is 
relieved on the front upper wishbone (see 
illustration 2.9). 

11 On models with a 23 mm diameter 
anti-roll bar, apply some penetrating oil to the 
end of the anti-roll bar and the connecting link 
upper bush. Using a stout bar as a lever, and 
using the shock absorber as a pivot, lever the 
connecting link off the anti-roll bar. 

12 On models with a 27 mm diameter anti-roll 
bar, unscrew the connecting link from the end 
of the anti-roll bar. 

13 On all models, undo the nut and remove 
the bolt securing the anti-roll bar connecting 
link and the shock absorber to the lower 
wishbone, and remove the link. 

14 Torenew the upper rubber bush on models 
with a 23 mm diameter anti-roll bar, mount the 
link in a vice and lever the old bush out using 
a screwdriver (see illustration). Lubricate the 


Nee 


screwdriver 
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new bush with liquid soap and push it into the 
connecting link eye. 

15 To renew the lower bush, press out 
the central metal sleeve, then lever out the 
remaining rubber portion with a screwdriver. 
Lubricate the new bush with liquid soap and 
push it into the connecting link eye, then press 
the metal sleeve back into position. 

16 On models with a 27 mm diameter anti-roll 
bar, screw the connecting link onto the end of 
the anti-roll bar and tighten it securely. 

17 On models with a 28 mm diameter anti-roll 
bar, thoroughly lubricate the end of the anti-roll 
bar and the centre of the connecting link bush 
with liquid soap. Clamp a pair of Mole-grips to 
the anti-roll bar just inboard of the bush location. 
Using a suitable puller with its legs engaged 
behind the Mole-grips, push the connecting link 
onto the anti-roll bar. Place a strip of metal or 
similar across the bush for the puller to push on 
(see illustration). Once the bush is initially in 
place, remove the puller and grips and push the 
link on the rest of the way until it fully engages 
with the depression in the anti-roll bar. 

18 Refit the anti-roll bar connecting link and 
shock absorber retaining bolt. Note that the 
bolt head is toward the rear of the vehicle. 
Refit the retaining nut and tighten it to the 
specified torque. 

19 Tighten the torsion bar adjusting nut 
until the exposed thread dimension recorded 
during removal is obtained. 

20 Refit the engine undertray as described in 
Chapter 11, Section 25. 

21 Refit the roadwheel, lower the vehicle to 
the ground, and tighten the wheel bolts to the 
specified torque. 


14 Front subframe - 
removal and refitting 


HE: 


Removal 


1 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 


E he 


13.17 Using Mole-grips, a strip of metal and a puller to fit the 
connecting link to the anti-roll bar 


axle stands (see Jacking and vehicle support). 
Remove the front roadwheels. 

2 Remove the engine undertray as described 
in Chapter 11, Section 25. 

3 Unbolt and remove the front brake calipers 
complete with disc pads and mounting 
brackets and suspend them from a convenient 
place under the wheel arch using cable ties 
(see illustrations 2.3a and 2.3b). Do not 
allow the calipers to hang unsupported from 
the flexible brake hoses. 

4 On vehicles with ABS, disconnect the front 
wheel speed sensor wiring at the connector. 

5 Remove the fuel tank as described in 
Chapter 4A, Section 7. 

6 On later models, undo the three nuts, remove 
the bolts and disconnect the exhaust system 
front pipe at the flange joint. Recover the flange 
gasket. It may be necessary to release the front 
part of the exhaust system from its mountings 
so that there is a clearance between the front 
pipe flange and the rest of the system. When 
the subframe is lowered, the right-hand torsion 
bar must pass through at this point. 

7 Remove the exhaust system heat shield. 

8 At the torsion bar adjustment bolt on each 
side, measure and record the length of thread 
projecting from the underside of the adjusting 
nut to the end of the bolt (see illustration 2.8). 
This is a critical dimension as it will be needed 
to determine the vehicle ride height when 
refitting. 

9 Using a spanner or deep socket, unscrew 
the torsion bar adjusting nut on each side 
until all load is relieved on the front upper 
wishbones (see illustration 2.9). 

10 Once the load is relieved on the upper 
wishbones fully unscrew each torsion bar 
adjusting nut and remove it from the adjusting 
bolt (see illustration 10.7). 

11 Turn each adjusting bolt through 90° and 
remove it from its location in the underbody 
(see illustrations 10.8a and 10.8b). 

12 Remove the thrust pad located over 
each torsion bar adjustment arm (see 
illustration 10.9). 


14.17 On later models, undo the through bolt securing the rear 
engine mounting link bracket to the transmission 


13 Slide up the rubber gaiter, then unscrew 
the nut and remove the bolt securing the 
lower steering column shaft to the steering 
gear pinion (see illustration 12.8). Note that 
a new nut and bolt will be required for refitting 
Use paint or a suitable marker pen to make 
alignment marks between the shaft and the 
steering gear pinion. 

14 On models with power steering, clamp 
both the supply and return hoses near the 
power steering fluid reservoir using brake 
hose clamps. This will minimise fluid loss 
during subsequent operations. 

15 Mark the unions to ensure that they are 
correctly positioned on reassembly, then 
unscrew the feed and return pipe unions from 
the steering gear assembly; be prepared for 
fluid spillage, and position a suitable container 
beneath the pipes whilst unscrewing the 
unions. Disconnect both pipes and recover the 
sealing rings; discard the rings new ones must 
be used on refitting. Plug the pipe ends anc 
steering gear orifices, to prevent fluid leakage 
and to keep dirt out of the hydraulic system. 
16 Undo and remove the bolts securing the 
inner driveshaft joints to the transmission 
flanges and recover the retaining plates from 
underneath the bolts. 

17 On early models, undo the two bolts 
securing the rear engine mounting to the 
subframe. On later models, undo the through 
bolt securing the rear engine mounting link 
bracket to the transmission (see illustration). 
18 Support the subframe with a cradle across 
a trolley jack. Alternatively, two trolley jacks 
and the help of an assistant will be required. 
19 Undo the four bolts each side securing the 
subframe to the underbody. Slowly and carefully 
lower the subframe to the ground, guiding the 
right-hand torsion bar through the exhaust 
front pipe separation point, where necessary. 
As the subframe is lowered, make sure there 
are no cables or wiring still attached. 

20 If necessary remove the components 
attached to the subframe with reference to the 
relevant Sections of this Chapter. 


Refitting 
21 Refitting is a reversal of removal, bearing 
in mind the following points: 

a) Tighten all nuts and bolts to the specified 
torque and, where necessary, through the 
specified angle. 

b) Tighten the torsion bar adjusting nut until 
the exposed thread dimension recorded 
during removal is obtained. 

c) Refit the fuel tank as described in 
Chapter 4A, Section 7. 

а) Refit the engine undertray as described in 
Chapter 11, Section 25. 

е) On models with power steering, top-up 
the power steering fluid reservoir as 
described in ‘Weekly checks’. 


15 Rear hub bearings - 
inspection and renewal 


WK 


Inspection 


1 The rear hub bearings are of sealed, 
pre-adjusted and prelubricated, double-row ball 
type, and are intended to last the vehicle’s entire 
service life without maintenance or attention. 

2 To check the bearings for excessive wear, 
chock the front wheels, then jack up the rear 
of the vehicle, and support it securely on axle 
stands (see Jacking and vehicle support). 

3 Grip the rear wheel at the top and bottom 
and attempt to rock it. If excessive movement 
5 noted, it is quite likely that the hub bearings 
are worn. Hub bearing wear will also show up 
as roughness or vibration when the wheel is 
spun; it will also be noticeable as a rumbling 
or growling noise when driving. 


Renewal 


Note: A suitable puller arrangement or 
mprovisation will be required for this operation 
see text). 

4 If not already done, chock the front wheels, 
then jack up the rear of the vehicle, and support 
t securely on axle stands (see Jacking and 
vehicle support). Remove the relevant wheel. 

5 On models with rear drum brakes, remove 
the brake shoes as described in Chapter 9, 
Section 10, then remove the rear wheel 
cylinder as described in Chapter 9, Section 14. 
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15.10 With the tool in place, remove the 
hub flange from the bearing 


15.8a Unscrew the nut from the rear hub 
flange retaining bolt... 


15.8c ...and the bolt and washer 


Undo the retaining bolts and remove the brake 
backplate from the trailing arm. 

6 On models with rear disc brakes, remove 
the brake disc as described in Chapter 9, 
Section 12. Undo the retaining bolts and 
remove the brake backplate from the trailing 
arm. 

7 On models with ABS, undo the retaining 
bolt and remove the rear wheel speed sensor 
from the trailing arm. 

8 Unscrew the nut from the rear hub flange 
retaining bolt, then remove the tensioning disc 
and the bolt and washer (see illustrations). 

9 It is now necessary to prepare а puller 
arrangement capable of removing the hub 
flange from the bearing, then removing the 
bearing from the trailing arm. Due to the 
effects of rust and corrosion the hub flange 
and bearing will be very difficult to remove and 
even the genuine VW special tool has been 
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15.9 Improvised puller arrangement for 
removal of the rear hub flange from the 
bearing 
known to fail during removal. The arrangement 

“ we used consisted of a two-piece gear puller 
placed against the outer face of the wishbone 
with a hydraulic ram type puller attached to 
it. The hydraulic ram puller was positioned 
behind the bearing in contact with a tube of 
suitable diameter to enable the hub flange to 
be pushed out (see illustration). Obviously 
the method chosen will depend entirely on the 
tools and materials available and will have to 
be somewhat of an improvisation. Ensure that 
adequate safety precautions are taken during 
the whole removal and refitting procedure. 

10 With the improvised tool in place, 
remove the hub flange from the bearing (see 
illustration). 

11 With the hub flange removed from hub 
assembly, remove the bearing front plate, then 
remove the outer bearing inner race using a 
knife-edge bearing puller (see illustrations). 


15.11a Remove the bearing front plate... 


15.11b ...then remove the outer bearing 
inner race using a knife-edge bearing puller 
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15.12 Extract the bearing retaining circlip 
from the trailing arm 


15.16b ...locate the new bearing in 
position... 


12 Extract the bearing retaining circlip from 
the trailing arm (see illustration). 

13 Using a similar puller arrangement to that 
just used, push the bearing out of the trailing 
arm (see illustration). 

14 Thoroughly clean the hub flange and trailing 
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15.13 With the tool іп place, remove the 
bearing from the trailing arm 


..assemble the rest of the fitting 
tool... 


arm, removing all traces of dirt, grease and 
corrosion, then polish away any burrs or raised 
edges which might hinder reassembly. Check all 
components for cracks or any other signs of wear 
or damage, and renew as necessary. Renew the 
circlip, regardless of its apparent condition. 
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15.16c 


15.17 Secure the bearing in position with a 
new circlip 


15.19a Refit the hub flange retaining bolt 
and washer... 


15.18 Using the bush renewal tool to draw 
the hub flange into position in the bearing 
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15.196 ...tensioning disc... 


15.16a Place the fitting tool in the trailing 
arm... 


15.16d ...апа draw the bearing into 
position in the trailing arm 

15 A commercially available bush renewal 
tool was used to fit the new bearing. Once 
all the corrosion has been removed from the 
trailing arm, fitting the new bearing is relatively 
straightforward, compared to removal. 
16 Place the fitting tool in the trailing arm and 
locate the new bearing in position. Assemble 
the rest of the fitting tool and draw the bearing 
into position in the arm (see illustrations). 
17 Once the bearing is correctly seated, 
secure the bearing in position with the new 
circlip, ensuring it is correctly located in the 
groove in the trailing arm (see illustration). 
18 The bush renewal tool can also be used 
to draw the hub flange into position in the 
bearing. Using an attachment that bears only 
on the inner race of the hub bearing, draw the 
flange into the bearing until it seats against 
the bearing (see illustration). 
19 Refit the hub flange retaining bolt and 
washer, tensioning disc and retaining nut, 
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15.19c ...and retaining nut 
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then tighten the nut to the specified torque 
(see illustrations). 

20 On models with ABS, refit the wheel 
speed sensor and secure with the retaining 
bolt tightened securely. 

21 On models with rear disc brakes, refit 
the brake backplate to the trailing arm and 
tighten the retaining bolts securely. Refit 
the brake disc as described in Chapter 9, 
Section 12. 

22 On models with rear drum brakes, refit the 
brake backplate to the trailing arm and tighten 
the retaining bolts securely. Refit the wheel 
cylinder as described in Chapter 9, Section 14, 
then refit the brake shoes as described in 
Chapter 9, Section 10. On completion bleed 
the brake hydraulic system as described in 
Chapter 9, Section 2. 

23 Refit the roadwheel, lower the vehicle to 
the ground, and tighten the wheel bolts to the 
specified torque. 


16 Rear shock absorber - 
removal and refitting 
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Note: A/ways renew shock absorbers іп pairs 
to maintain good road handling. 


Removal 


1 Chock the front wheels then jack up the 
rear of the vehicle and securely support it on 
axle stands (see Jacking and vehicle support). 
Remove the rear roadwheel. 

2 Using a trolley jack, slightly raise the trailing 
arm on the relevant side. 

3 Unscrew and remove the shock absorber 
upper mounting bolt (see illustration). 

4 Using a large open-ended spanner, hold the 
base of the shock absorber body to prevent 
rotation, then unscrew and remove the shock 
absorber lower mounting bolt. Collect the 
mounting plate and lower mounting rubber. 

5 Remove the shock absorber from its 
location and collect the upper mounting 
rubber. 

6 To test the shock absorber for efficiency, 
grip the lower mounting eye in a vice, and 
then pump the piston repeatedly through 
its full stroke. If the resistance is weak or 
is felt to be uneven, the shock absorber is 
defective and must be renewed. It must also 
be renewed if it is leaking fluid. It is advisable 
to renew both front shock absorbers at the 
same time, or the handling characteristics 
of the vehicle could be adversely affected. 
Also check the condition of the mounting 
rubbers and renew any that are deformed or 
perished. 


Refitting 
7 Refitting is a reversal of removal, bearing in 
mind the following points: 
a) Fit the mounting plate with its concave 
side towards the shock absorber. 
b) Tighten the mounting bolts to the 
specified torque. 
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6.3 Shock absorber upper mounting bolt 
(arrowed) 


17 Rear coil spring - 
removal and refitting 
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Note: Always renew coil springs in pairs to 
maintain good handling. 


Removal 


1 Chock the front wheels, then jack up 
the rear of the vehicle, and support it 
securely on axle stands (see Jacking and 
vehicle support). Remove the relevant rear 
roadwheel. 

2 Position a trolley jack under the trailing arm 
and raise the arm slightly. 

3 Unscrew and remove the shock absorber 
upper mounting bolt (see illustration 16.3). 

4 Carefully lower the trailing arm until all 
tension is removed from the coil spring. 


18.2 Detach the handbrake cable return 
spring from the bracket on the underbody 


18.4 Unhook the relevant pull rod 
(arrowed) from the rear handbrake cable 


5 Remove the coil spring from the underbody 
and trailing arm, and withdraw from under the 
vehicle. 
Refitting 
6 Refitting is a reversal of removal, but note 
the following points. 
a) Fit the spring with the paint mark towards 
the rear of the vehicle. 
b) Ensure that the spring locates correctly 
on the upper and lower seats. 
с) Tighten the shock absorber upper 
mounting bolt to the specified torque. 


18 Rear suspension trailing arm À 
- removal and refitting à 


Removal 


1 Chock the front wheels, then jack up 
the rear of the vehicle, and support it 
securely on axle stands (see Jacking and 
vehicle support). Remove the relevant rear 
roadwheel. 

2 Detach the handbrake cable return spring 
from the bracket on the underbody, then 
unscrew the spring holder from the end of the 
front handbrake cable (see illustration). 

3 Unscrew the handbrake adjusting nut and 
remove it from the end of the front handbrake 
cable (see illustration). 

4 Әпһоок the relevant pull rod from the rear 
handbrake cable (see illustration). 

5 Release the outer cable from the bracket on 
the underbody (see illustration). 


18.3 Unscrew the handbrake adjusting nut 
from the end of the front handbrake cable 


18.5 Release the outer handbrake cable 
from the bracket on the underbody 
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18.11 Unhook the brake pressure 
regulator tension spring (arrowed) from the 
horizontal beam 


x 


6 On models with ABS, disconnect the rear 
wheel speed sensor wiring at the connector 
on the underbody. 

7 Where applicable, disconnect the brake 
pad wear sensor wiring at the connector on 
the underbody. 

8 Using two brake hose clamps, clamp the 
flexible hydraulic hoses leading to the rear 
axle. 

9 Unscrew the union nut and disconnect the 
rear brake hydraulic pipe from the flexible 
hose at the support bracket on the trailing 
arm. Be prepared for some loss of brake fluid, 
and plug or tape over the ends of the pipe and 
hose to prevent the entry of dust and dirt. 

10 Extract the retaining clip and release the 
brake flexible hose from the support bracket 
on the trailing arm. 

11 Where fitted, unhook the upper end of the 
brake pressure regulator tension spring from 
the horizontal beam (see illustration). 

12 Remove the rear coil spring as described 
in Section 17. 

13 Mark the fitted position of the trailing arm 
inner mounting bolt in relation to the mounting 
bracket. The position of the mounting bolt 
determines the rear wheel toe-setting and 
it must be refitted in the same position to 
preserve the setting. 

14 Undo the nuts from the trailing arm inner 
and outer mounting bolts (see illustrations). 
Suitably support the trailing arm on a trolley 
jack, then remove the two mounting bolts. 
Lower the jack and remove the trailing arm 
from under the vehicle. 
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19.2 Cut off the shoulder from one end of 
the trailing arm bush 


retaining nut (arrowed)... 


15 If necessary, remove the components 
remaining on the trailing arm with reference to 
the relevant Chapters of this manual. 
Refitting 

16 Refitting is a reversal of removal, but note 
the following points. 

a) Ensure that the trailing arm inner 
mounting bolt is fitted in the position 
marked during removal. 

b) Raise the trailing arm to approximately its 
normal running height before tightening 
the mounting bolts to the specified 
torque. 

c) Refit the rear coil spring as described in 
Section 17. 

d) Bleed the brake hydraulic system as 
described in Chapter 9, Section 2. 

e) Adjust the handbrake as described in 
Chapter 9, Section 17. 

f) It is advisable to have the rear wheel 
alignment checked, and if necessary 
adjusted, at the earliest opportunity. 


19 Rear suspension 
trailing arm bushes - 
renewal 
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Note: А commercially available bush renewal 
tool will be required for this operation. The 
renewal procedure is the same for both the 
inner and outer bushes 

1 Remove the relevant trailing arm as 
described in Section 18. 
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19.3 Using a bush renewal tool to remove 
a trailing arm bush 


18.14b ...and outer retaining bolt nut 
(arrowed) 


2 To aid removal of the old bush, cut off the 
bush shoulder from one end of the bush (see 
illustration). 

3 Assemble the bush renewal tool over the 
trailing arm and old bush, then use a suitable 
socket to drive the bush out of the trailing arm 
(see illustration). 

4 Thoroughly clean the bush location area in 
the trailing arm and polish away any burrs or 
raised edges which might hinder fitment of the 
new bush. 

5 Liberally lubricate the trailing arm and the 
new bush with liquid soap, then locate the 
bush in the trailing arm. Assemble the bush 
renewal tool and push the bush into the 
arm until the bush shoulders project equally 
on both sides (see illustration). It may be 
necessary to push the bush back slightly after 
initially fitting it, to achieve equal projection of 
the shoulders. 

6 On completion, refit the trailing arm as 
described in Section 18. 


20 Steering wheel - 
removal and refitting 
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Models without airbag 
Removal 


1 Set the front wheels in the straight-ahead 
position, and engage the steering lock. 

2 Carefully unclip the steering wheel centre 
pad, and remove it from the wheel. 


19.5 Assemble the bush renewal tool and 
push the new bush into the trailing arm 


20.9 Disconnect the airbag contact unit 
wiring connector 


20.11a Undo the airbag contact unit 
locking plate screw (arrowed)... 


3 Slacken and remove the steering wheel 
retaining nut. 

4 Mark the steering wheel and steering 
column shaft in relation to each other, then lift 
the steering wheel off the column splines. 
Refitting 

5 Refitting is a reversal of removal, bearing in 
mind the following points: 

a) Prior to refitting, ensure that the indicator 
switch stem is in its central position. 
Failure to do this could lead to the 
steering wheel lug breaking the switch tab 
as the steering wheel is refitted. 

b) On refitting, align the marks made on 
removal, and tighten the retaining nut to 
the specified torque. 


Models with airbag 


Warning: Make sure that the airbag 

safety recommendations given in 

Chapter 12, Section 19 are followed, 

to prevent personal injury. 
Removal 


6 Remove the airbag as described in 
Chapter 12, Section 20. 

7 Remove the steering column shrouds as 
described in Chapter 11, Section 29. 

8 Set the front wheels in the straight-ahead 
position, then lock the column in position after 
removing the ignition key. 

9 Locate the airbag contact unit wiring 
connector and disconnect it (see 
illustration). 


- | ' М. , 
20.10a Undo the steering wheel retaining 
nut... 


20.11b ...then remove the locking plate 
and disconnect the earth lead 


10 Undo the steering wheel retaining nut and 
remove the washer (see illustrations). 

11 Where fitted, undo the screw securing 
the airbag contact unit locking plate to the 
steering wheel. Remove the locking plate and 
disconnect the earth lead (see illustrations). 
12 Mark the steering wheel and steering 
column shaft in relation to each other then 
lift the steering wheel off the column splines, 
taking care not to damage the contact unit 
wiring (see illustration). 


Refitting 
13 Refitting is a reversal of removal. Align 


the marks made on removal and tighten the 
retaining nut to the specified torque. 


fy 
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21 Ignition switch/ 


steering column lock – 5 
removal and refitting м, 

ж 

Note: А new lock assembly shear-bolt will be 


required on refitting. 


Removal 


1 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). Insert the 
key into the lock, and turn it to release the 
steering lock. 

2 Remove the steering wheel as described in 
Section 20. 

3 If not already done, remove the steering 
column shrouds as described in Chapter 11, 
Section 29. 
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20.10b ...апа remove the washer 


20.12 Mark the steering wheel and 
steering column shaft then lift off the 
steering wheel 


4 Disconnect the wiring connectors from the 
steering column combination switches. Undo 
the retaining screws, and remove both switch 
assemblies. 

5 Using a puller, carefully draw the splined 
collar off from the top of the steering column 
and recover the spring (see illustration). 

6 The lock assembly is secured in position with 
a shear-bolt. The shear-bolt can be extracted 
using a hammer and suitable chisel to tap the 
bolt head around until it can be unscrewed by 
hand. Alternatively, drill a hole in the centre of 
the bolt head, and extract it using a bolt/stud 
extractor (sometimes called an ‘easy-out’). 

7 Disconnect the wiring connector, then 
slide the lock assembly upwards and off the 
steering column. 


21.5 Draw the splined collar off the 
steering column using a suitable puller 
(column removed for clarity) 
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21.8a Undo the retaining screw... 


TS 75. 


NL 


21.8b ...and remove the ignition switch 
from the steering column lock assembly 


21.12a Refit the spring and splined collar 
to the top of the steering column... 

8 With the lock assembly removed, slacken 
the retaining screw and remove the ignition 
switch from the base of the lock assembly 
(see illustrations). 

9 To renew the lock cylinder, carefully drill a 
3 mm diameter hole in the side of the lock 
casting at the point shown in illustration 21.9. 
Depress the lock detent plunger, and withdraw 
the cylinder from the casting. Slide the new 
lock cylinder into position, and check it is 
securely retained by the detent plunger. Note: 
Renewal of the lock cylinder is a tricky 
operation, and it is recommended that it is 
entrusted to a VW dealer. If the hole is not 
accurately drilled, the lock assembly casting 
will be ruined, and the complete lock assembly 
will have to be renewed. 


Refitting 


10 Fit the ignition switch (where removed) to 
the lock assembly, making sure it is correctly 


з х. 


22.2а Turn the retaining catch anti- 
clockwise... 


21.12b ...then press them into place by 
fitting and tightening the steering wheel nut 
engaged with the lock cylinder, and securely 
tighten its retaining screw. 
11 Slide the lock assembly onto the column, 
aligning it with the column lug, and fit the 
new shear-bolt. Tighten the bolt by hand 
only at this stage, and reconnect the wiring 
connector. 
12 Fit the spring to the top of the column, 
and fit the splined collar to the shaft. Fit a 
washer over the end of the collar, then refit 
the steering wheel retaining nut, and use the 
nut to press the collar fully onto the steering 
column shaft (see illustrations). Once the 
collar is securely seated, unscrew the nut and 
remove the washer. 
19 Check the operation of the steering 
column lock. If all is well, tighten the shear-bolt 
until its head breaks off. 
14 Reconnect the wiring connectors to the 
combination switches, and securely tighten 
the switch retaining screws. 


22.2b ...and open the driver's side stowage 
box fully 


21.9 Drill a 3 mm hole at the point shown 
to reveal the lock cylinder detent plunger 


15 Refit the steering wheel as described in 
Section 20. 

16 If not already done, refit the steering column 
shrouds as described in Chapter 11, Section 29. 
On completion, reconnect the battery and check 
the operation of the switches. 


22 Steering column - 
removal and refitting 
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Removal 


Note: The following information is only 
applicable to January 1996 models onward. 
At the time of writing, information relating to 
pre-January 1996 models was unavailable. 

1 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

2 Turn the retaining catch anti-clockwise and 
open the driver's side stowage box fully. Lift 
the stowage box out of the lower retainers and 
remove it from the facia (see iilustrations). 

3 Remove the steering column shrouds as 
described in Chapter 11, Section 29. 

4 Remove the steering wheel as described in 
Section 20. 

5 Remove the steering column combination 
switches as described in Chapter 12, Section 4. 
6 Disconnect the remaining steering column 
wiring connectors, then release the cable ties 
securing the wiring harness to the column. 

7 Remove the footwell vent console at the 
base of the facia as described in Chapter 11, 
Section 29. 

8 Unscrew the nut and remove the bolt 


22.8 Unscrew the nut (arrowed) and 
remove the universal joint clamp bolt 


securing the steering column intermediate 
shaft universal joint to the lower steering 
column shaft (see illustration). Note that a 
new nut and bolt will be required for refitting. 
Use paint or a suitable marker pen to make 
alignment marks between the universal joint 
and column shaft, then lift the joint off the 
shaft. 

9 Unbolt the support bracket from the steering 
column (see illustration). 

10 Undo the steering column front mounting 
bolt (see illustration). 

11 Undo the steering column rear mounting 
bolt and manipulate the column assembly out 
from its location. 

Refitting 

12 Refitting is a reversal of removal, bearing 
in mind the following points: 

a) Tighten the steering column mounting 
bolts to the specified torque. 

b) Align the mark made on removal when 
refitting the intermediate shaft universal 
joint and use a new nut and bolt tightened 
to the specified torque. 

с) Refit the footwell vent console as 
described in Chapter 11, Section 29. 

d) Refit the steering column combination 
switches as described in Chapter 12, 
Section 4. 

е) Refit the steering wheel as described in 
Section 20. 

f) Refit the steering column shrouds as 
described in Chapter 11, Section 29. 


23 Steering gear assembly - 
removal and refitting 
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Manual steering gear 


Removal 


1 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
Remove both front roadwheels. 

2 Remove the engine undertray as described 
in Chapter 11, Section 25. 

3 Slacken and remove the nuts securing the 
steering gear track rod end balljoints to the 
swivel hubs, and release the balljoint tapered 
shanks using a universal balljoint separator. 

4 Undo the retaining nut, remove the washer 
and separate the steering damper from the 
mounting bracket on the steering gear. Unbolt 
the other end of the damper and remove it 
from under the vehicle. 

5 Slide up the rubber gaiter (where fitted), then 
unscrew the nut and remove the bolt securing 
the lower steering column shaft to the steering 
gear pinion. Note that a new nut and bolt will 
be required for refitting. Use paint or a suitable 
marker pen to make alignment marks between 
the shaft and the steering gear pinion. 

6 Undo the four bolts securing the steering 
gear to the front subframe. Disengage the 
lower steering column shaft from the steering 


22.9 Unbolt the support bracket (arrowed) 
from the steering column 


gear pinion and manipulate the steering 
gear out through the opening between the 
subframe and the underbody. 
Refitting 
7 Refitting is a reversal of removal, bearing in 
mind the following points: 
a) Tighten all nuts and bolts to the specified 
torque. 
b) Align the mark made on removal when 
refitting the lower steering column shaft 
to the steering gear pinion and use a new 
nut and bolt tightened to the specified 
torque. 
c) Refit the engine undertray as described in 
Chapter 11, Section 25. 


Power-assisted steering gear 


Removal 


8 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
Remove both front roadwheels. 

9 Remove the engine undertray as described 
in Chapter 11, Section 25. 

10 Atthe torsion bar adjustment bolt on each 
side, measure and record the length of thread 
projecting from the underside of the adjusting 
nut to the end of the bolt (see illustration 2.8). 
This is a critical dimension as it will be needed 
to determine the vehicle ride height when 
refitting. 

11 Using a spanner or deep socket, unscrew 
the torsion bar adjusting nut on each side 
until all load is relieved on the front upper 
wishbones (see illustration 2.9). 

12 Remove the exhaust system front pipe as 
described in Chapter 4A, Section 19. 

13 Release the rubber gaiters from the 
steering gear on each side and move them 
down the track rods slightly. 

14 Using a 34 mm AF open ended spanner, 
unscrew the track rod inner balljoints from the 
steering gear on each side. 

15 Slide up the rubber gaiter, then unscrew 
the nut and remove the bolt securing the 
lower steering column shaft to the steering 
gear pinion (see illustration 12.8). Note that 
a new nut and bolt will be required for refitting. 
Use paint or a suitable marker pen to make 
alignment marks between the shaft and the 
steering gear pinion. 

16 Using brake hose clamps, clamp both 
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22.10 Steering column front mounting bolt 
(arrowed) 


the supply and return hoses near the power 
steering fluid reservoir. This will minimise fluid 
loss during subsequent operations. 

17 Mark the unions to ensure that they are 
correctly positioned on reassembly, then 
unscrew the feed and return pipe union nuts 
from the steering gear assembly; be prepared 
for fluid spillage, and position a suitable 
container beneath the pipes whilst unscrewing 
the union nuts. Disconnect both pipes, and 
recover their sealing rings. Plug the pipe ends 
and steering gear orifices, to prevent fluid 
leakage and to keep dirt out of the hydraulic 
system. Release the pipes from the retaining 
brackets on the steering gear. 

18 Undo the bolt each side securing 
the anti-roll bar clamps to the subframe. 
Disengage the upper end of each clamp from 
the subframe slot and remove both clamps 
(see illustrations 12.11a and 12.11b). 

19 Undo the four bolts securing the steering 
gear to the front subframe. 

20 Push the anti-roll bar upwards, then move 
the steering gear sideways to disengage the 
lower steering column shaft from the steering 
gear pinion. 

21 Manipulate the steering gear out from its 
location. 

Refitting 

22 Place the steering gear in position and 
engage the lower steering column shaft with 
the steering gear pinnion. Ensure that the 
marks made on removal are aligned. Fit the 
new clamp bolt and nut and tighten to the 
specified torque. 

23 Refit the four steering gear retaining bolts 
and tighten them to the specified torque. 

24 Manipulate the anti-roll bar back into 
place and refit the two clamps. Tighten the 
clamp bolts to the specified torque. 

25 Wipe clean the feed and return pipe 
unions, then refit them to their respective 
positions on the steering gear, and tighten 
the union nuts to the specified torque. Ensure 
that the pipes are correctly routed, and are 
securely held by all the necessary retaining 
clips and brackets. Remove the brake hose 
clamps from the supply and return hoses. 

26 Screw the track rods onto the steering 
gear and tighten the inner balljoints to the 
specified torque. Secure the rubber gaiters 
back into position 
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(arrowed) and remove the power steering 
pump pulley 

27 Refit the exhaust system front pipe as 

described in Chapter 4A, Section 19. 

28 Tighten the torsion bar adjusting nuts 

until the exposed thread dimensions recorded 

during removal are obtained. 

29 Refit the engine undertray as described in 

Chapter 11, Section 25. 

30 Refit the roadwheels, lower the vehicle to 

the ground, and tighten the wheel bolts to the 

specified torque. 

31 Bleed the power steering system as 

described in Section 25. 


24 Steering gear rubber gaiters 2. 
- renewal Ñ 
S 


1 Remove the relevant track rod end as 
described in Section 27. 

2 Mark the correct fitted position of the gaiter 
on the track rod, then release the retaining 
clip(s) and slide the gaiter off the steering gear 
housing and track rod. 

3 Thoroughly clean the track rod and the 
steering gear housing, using fine abrasive 
paper to polish off any corrosion, burrs or 
sharp edges, which might damage the new 
gaiter's sealing lips on installation. Scrape off 
all the grease from the old gaiter, and apply it 
to the track rod inner balljoint. (This assumes 
that grease has not been lost or contaminated 
as a result of damage to the old gaiter. Use 
fresh grease if in doubt). 

4 Carefully slide the new gaiter onto the track 
rod, and locate it on the steering gear housing. 
Align the outer edge of the gaiter with the mark 
made on the track rod prior to removal. Make 
sure the gaiter is not twisted, then lift the outer 
sealing lip of the gaiter to equalise air pressure 
within the gaiter. 

5 Secure it in position with new retaining 
clip(s). Where crimped-type clips are used, 
pull the clip as tight as possible, and locate 
the hooks on the clip in their slots. Remove 
any slack in the gaiter retaining clip by 
carefully compressing the raised section of 
the clip. In the absence of the special tool, a 
pair of side cutters may be used, taking care 
not to actually cut the clip. 

6 Refit the track rod end as described in 


Section 27. 


25 Power steering 
hydraulic system — So 
bleeding 


1 This procedure will only be necessary when 
any part of the hydraulic system has been 
disconnected. 

2 Referring to Weekly checks, remove the 
fluid reservoir filler cap, and top-up with the 
specified fluid to the MAX level mark on the 
dipstick. 

3 Firmly apply the handbrake, then jack 
up the front of the vehicle and support it 
securely on axle stands (see Jacking and 
vehicle support). 

4 With the engine stopped, quickly move the 
steering from lock-to-lock several times to 
purge out the trapped air, then top-up the level 
in the fluid reservoir. Repeat this procedure 
until the fluid level in the reservoir does not 
drop any further. 

5 Lower the vehicle to the ground again and 
top-up the fluid level to the MAX level mark. 

6 Start the engine and allow it to idle for 
approximately two minutes with the front 
wheels in the straight-ahead position. Whilst 
the engine is running, keep an eye on the fluid 
level in the reservoir. Once air bubbles stop 
appearing in the fluid reservoir, switch off the 
engine. 

7 Check that fluid level is up to the upper 
mark on the power steering fluid reservoir, 
topping-up if necessary then securely refit 
the reservoir cap. Note: /f an abnormal noise 
is heard from the fluid lines when the steering 
wheel is turned, it indicates that there is 
still air in the system and further bleeding is 
necessary. 


7 
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26 Power steering pump - 
removal and refitting 
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4-cylinder engines 


Removal 


1 Remove the power steering pump V-belt as 
described in Chapter 1, Section 28. 

2 Using brake hose clamps, clamp both 
the supply and return hoses near the power 
steering fluid reservoir. This will minimise fluid 
loss during subsequent operations. 

3 Slacken the retaining clip, and disconnect 
the fluid supply hose from the pump. Where 
a crimp-type clip is still fitted, cut the clip 
and discard it; replace it with a standard 
worm-drive hose clip on refitting. Slacken 
the union bolt, and disconnect the feed 
pipe from the pump, along with its sealing 
washers; discard the washers — new ones 
should be used on refitting. Be prepared for 
some fluid spillage as the pipe and hose are 
disconnected, and plug the hose/pipe end 
and pump unions, to minimise fluid loss and 
prevent the entry of dirt into the system. 


4 Slacken and remove the three bolts 
securing the power steering pump to its 
mounting bracket, and remove the pump from 
the engine compartment. 

5 If the power steering pump is faulty it must 
be renewed. The pump is a sealed unit and 
cannot be overhauled. 

Refitting 

6 Prior to fitting, ensure that the pump is 
primed by injecting hydraulic fluid in through 
the supply hose union and rotating the pump 
shaft. 

7 Manoeuvre the pump into position and refit 
the mounting bolts, tightening them to the 
specified torque. 

8 Position a new sealing washer on each 
side of the feed pipe union, then fit the union 
bolt and tighten it to the specified torque 
setting. Refit the supply pipe to the pump, 
and securely tighten its retaining clip. Remove 
the brake hose clamps used to minimise fluid 
loss. 

9 Refit the drive pulley, making sure it is 
the correct way around, and fit its retaining 
bolts. 

10 Refit the V-belt to the pump pulley, 
and tension it as described in Chapter 1, 
Section 28. 

11 On completion, bleed the hydraulic system 
as described in Section 25. 


5-cylinder engines 


Removal 


12 Remove the power steering pump V-belt 
or ribbed auxiliary belt (as applicable) as 
described in Chapter 2B, Section 8 

13 Using brake hose clamps, clamp both 
the supply and return hoses near the power 
steering fluid reservoir. This will minimise fluid 
loss during subsequent operations. 

14 Unscrew the retaining bolts and remove 
the pulley from the pump (see illustration). 

15 Wipe clean the area around the power 
steering pump fluid pipe unions. 

16 On early models, unscrew the pipe 
union and disconnect the fluid supply pipe 
from the pump then slacken the union bolt 
and disconnect the outlet pipe. Be prepared 
for some fluid spillage as the pipes are 
disconnected, and plug the pipe ends and 
pump unions, to minimise fluid loss and 
prevent the entry of dirt into the system. 
Discard the outlet pipe sealing rings; new 
ones must be used on refitting. ; 

17 On later models, slacken the retaining 
clip and disconnect the fluid supply hose 
from the pump then slacken the union bolt 
and disconnect the outlet pipe. Be prepared 
for some fluid spillage as the pipe and hose 
are disconnected, and plug the hose/pipe 
ends and pump unions, to minimise fluid loss 
and prevent the entry of dirt into the system. 
Discard the outlet pipe sealing rings; new 
ones must be used on refitting. 

18 Slacken and remove the pump mounting 
bolts and withdraw the pump from its bracket 
(see illustration). 
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19 If the power steering pump is faulty it 
must be renewed. The pump is a sealed unit 
and cannot be overhauled. 

Refitting 

20 Prior to fitting, ensure that the pump is 
orimed by injecting hydraulic fluid in through 
the supply hose union and rotating the pump 
shaft. 

21 Manoeuvre the pump into position and 
refit the mounting bolts, tightening them to the 
specified torque. 

22 Fit a new sealing ring to each side of the 
hydraulic pipe end fitting then reconnect the 
pipe to the pump and screw in the union bolt. 
Ensure the pipe is correctly routed then tighten 
the union bolt to the specified torque. 

23 On early models, fit a new seal to the fluid 
supply pipe then screw the pipe union into the 
pump and tighten it securely. On later engines, 
reconnect the supply hose to the pump and 
secure it in position with the retaining clip. On 
all engines, remove the brake hose clamps 
used to minimise fluid loss. 

24 Refit the pulley to the pump then screw 
in the retaining bolts and tighten them to the 
specified torque. 

25 Refit the power steering pump V-belt 
or ribbed auxiliary belt (as applicable) as 
described in Chapter 2B, Section 8. 

26 Oncompletion, bleed the hydraulic system 
as described in Section 25. 


27 Track rod end - 
removal and refitting 


WHEY 


Removal 


1 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
Remove the relevant front roadwheel. 

2 If the track rod end is to be re-used, use a 
straight-edge and a scriber, or similar, to mark 
its relationship to the track rod. 

3 Hold the track rod, and unscrew the track 
rod end locknut by a quarter of a turn. Do not 
move the locknut from this position, as it will 
serve as a handy reference mark on refitting. 
4 Slacken and remove the nut securing the 
track rod balljoint to the swivel hub, and 
release the balljoint tapered shank using a 
universal balljoint separator. 

5 Counting the exact number of turns 
necessary to do so, unscrew the track rod end 
from the track rod. 


қ dei o "m s 
26.18 Power steering pump mounting 
bolts (arrowed) 


6 Count the number of exposed threads 
between the end of the track rod end and the 
locknut, and record this figure. 

7 Carefully clean the track rod end and the 
threads. Renew the end if its movement 
is sloppy or too stiff, if excessively worn, 
or if damaged in any way; carefully check 
the stud taper and threads. If the gaiter is 
damaged, the complete track rod end must 
be renewed; it is not possible to obtain the 
gaiter separately. 

Refitting 

8 Screw the track rod end onto the track rod 
by the number of turns noted on removal. 
This should bring the track rod end to within 
a quarter of a turn from the locknut, with the 
alignment marks that were made on removal 
(if applicable) lined up. 

9 Bring the locknut back into contact with the 
track rod end and tighten it securely. 

10 Refit the track rod end balljoint shank to 
the swivel hub, then fit a new retaining nut and 
tighten it to the specified torque. 

11 Refit the engine undertray as described in 
Chapter 11, Section 25. 

12 Refit the roadwheel, lower the vehicle to 
the ground, and tighten the wheel bolts to the 
specified torque. 

13 It is advisable to have the front wheel 
alignment checked and, if necessary, adjusted 
at the earliest opportunity (see Section 28). 


28 Wheel alignment A 
and steering angles - 5 
general information 5 

Definitions 
1 А vehicle's steering and suspension 


geometry is defined in three basic settings — all 
angles are expressed in degrees (toe settings 
are also expressed as a measurement); the 
steering axis is defined as an imaginary 
line drawn through the axis of the wishbone 
balljoints, extended where necessary to 
contact the ground. 

2 Camber is the angle between each 
roadwheel and a vertical line drawn through 
its centre and tyre contact patch, when 
viewed from the front or rear of the vehicle. 
Positive camber is when the roadwheels 
are tilted outwards from the vertical at the 
top; negative camber is when they are tilted 
inwards, 

3 The front wheel camber angle is adjusted 
by altering the position of the swivel hub 
eccentric washer located below the front 
suspension upper balljoint. 

4 The rear wheel camber angle is not 
adjustable. 

5 Castor is the angle between the steering 
axis and a vertical line drawn through each 
roadwheel’s centre and tyre contact patch, 
when viewed from the side of the vehicle. 
Positive castor is when the steering axis is 
tilted so that it contacts the ground ahead of 
the vertical; negative castor is when it contacts 
the ground behind the vertical. 

6 The front wheel castor angle is adjusted by 
altering the position of the lower wishbone 
rear mounting eccentric bolt. 

7 Toe is the difference, viewed from above, 
between lines drawn through the roadwheel 
centres and the vehicle’s centre-line. *Toe-in' is 
when the roadwheels point inwards, towards 
each other at the front, while ‘toe-out’ is when 
they splay outwards from each other at the 
front. 

8 The front wheel toe setting is adjusted by 
screwing the track rod in or out of its track rod 
ends, to alter the effective length of the track 
rod assembly. 

9 Rear wheel toe setting is adjusted by 
slackening the rear trailing arm inner mounting 
bolt retaining nut and altering the position of 
the trailing arm at the inner mounting. 


Checking and adjustment 


10 Due to the special measuring equipment 
necessary to check the wheel alignment and 
steering angles, and the skill required to use 
it properly, the checking and adjustment of 
these settings is best left to a VW dealer or 
similar expert. Note that most tyre-fitting 
shops now possess sophisticated checking 
equipment. 
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1 General information 


The bodyshell is conventional welded steel 
unitary construction available in a number of 
versions according to vehicle application and 
territory of export. In addition, an extensive 
ist of optional body, interior and exterior is 
available to suit each version. 

Due to the large number of specialist 
applications of this vehicle range, information 
contained in this Chapter is given on parts 
found to be common on the popular factory- 
produced versions. No information is provided 
on special body versions. 


2 Maintenance - SS 
bodywork and underframe EN 
N 


The general condition of a vehicle’s 


bodywork is the one thing that significantly 
affects its value. Maintenance is easy, but 
needs to be regular. Neglect, particularly 
after minor damage, can lead quickly to 
further deterioration and costly repair bills. 
It is important also to keep watch on those 
parts of the vehicle not immediately visible, 
for instance the underside, inside all the 
wheel arches, and the lower part of the engine 
compartment. 

The basic maintenance routine for the 
bodywork is washing — preferably with a lot 
of water, from a hose. This will remove all 
the loose solids which may have stuck to the 
vehicle. It is important to flush these off in 
such a way as to prevent grit from scratching 
the finish. The wheel arches and underframe 
need washing in the same way, to remove any 
accumulated mud, which will retain moisture 
and tend to encourage rust. Paradoxically 
enough, the best time to clean the underframe 
and wheel arches is in wet weather, when the 
mud is thoroughly wet and soft. In very wet 
weather, the underframe is usually cleaned of 
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large accumulations automatically, and this is 
a good time for inspection. 

Periodically, except on vehicles with a 
wax-based underbody protective coating, 
it is a good idea to have the whole of the 
underframe of the vehicle steam-cleaned, 
engine compartment included, so that a 
thorough inspection can be carried out to 
see what minor repairs and renovations 
are necessary. Steam-cleaning is available 
at many garages, and is necessary for the 
removal of the accumulation of oily grime, 
which sometimes is allowed to become thick 
in certain areas. If steam-cleaning facilities are 
not available, there are some excellent grease 
solvents available which can be brush-applied; 
the dirt can then be simply hosed off. Note that 
these methods should not be used on vehicles 
with wax-based underbody protective coating, 
or the coating will be removed. Such vehicles 
should be inspected annually, preferably just 
prior to Winter, when the underbody should 
be washed down, and any damage to the 
wax coating repaired. Ideally, a completely 
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fresh coat should be applied. It would also be 
worth considering the use of such wax-based 
protection for injection into door panels, sills, 
box sections, etc, as an additional safeguard 
against rust damage, where such protection is 
not provided by the vehicle manufacturer. 

After washing paintwork, wipe off with a 
chamois leather to give an unspotted clear 
finish. A coat of clear protective wax polish 
will give added protection against chemical 
pollutants in the air. If the paintwork sheen 
has dulled or oxidised, use a cleaner/polisher 
combination to restore the brilliance of the 
shine. This requires a little effort, but such 
dulling is usually caused because regular 
washing has been neglected. Care needs to 
be taken with metallic paintwork, as special 
non-abrasive cleaner/polisher is required to 
avoid damage to the finish. Always check 
that the door and ventilator opening drain 
holes and pipes are completely clear, so that 
water can be drained out. Brightwork should 
be treated in the same way as paintwork. 
Windscreens and windows can be kept clear 
of the smeary film which often appears, by 
the use of proprietary glass cleaner. Never use 
any form of wax or other body or chromium 
polish on glass. 


3 Maintenance - 
upholstery and carpets 


ИЛР 


Mats and carpets should be brushed or 
vacuum-cleaned regularly, to keep them free 
of grit. If they are badly stained, remove them 
from the vehicle for scrubbing or sponging, 
and make quite sure they are dry before 
refitting. Seats and interior trim panels can 
be kept clean by wiping with a damp cloth. If 
they do become stained (which can be more 
apparent on light-coloured upholstery), use 
a little liquid detergent and a soft nail brush 
to scour the grime out of the grain of the 
material. Do not forget to keep the headlining 
clean in the same way as the upholstery. 
When using liquid cleaners inside the vehicle, 
do not over-wet the surfaces being cleaned. 
Excessive damp could get into the seams 
and padded interior, causing stains, offensive 
odours or even rot. 


4 Minor body damage - 
repair 


WHEY 


Minor scratches 


If the scratch is very superficial, and does 
not penetrate to the metal of the bodywork, 
repair is very simple. Lightly rub the area of 
the scratch with a paintwork renovator, or a 
very fine cutting paste, to remove loose paint 
from the scratch, and to clear the surrounding 
bodywork of wax polish. Rinse the area with 
clean water. 


Apply touch-up paint to the scratch using 
a fine paint brush; continue to apply fine 
layers of paint until the surface of the paint 
in the scratch is level with the surrounding 
paintwork. Allow the new paint at least 
two weeks to harden, then blend it into the 
surrounding paintwork by rubbing the scratch 
area with a paintwork renovator or a very fine 
cutting paste. Finally, apply wax polish. 

Where the scratch has penetrated right 
through to the metal of the bodywork, causing 
the metal to rust, a different repair technique 
is required. Remove any loose rust from 
the bottom of the scratch with a penknife, 
then apply rust-inhibiting paint to prevent 
the formation of rust in the future. Using a 
rubber or nylon applicator, fill the scratch with 
bodystopper paste. If required, this paste can 
be mixed with cellulose thinners to provide a 
very thin paste which is ideal for filling narrow 
scratches. Before the stopper-paste in the 
scratch hardens, wrap a piece of smooth 
cotton rag around the top of a finger. Dip the 
finger in cellulose thinners, and quickly sweep 
it across the surface of the stopper-paste in 
the scratch; this will ensure that the surface 
of the stopper-paste is slightly hollowed. The 
scratch can now be painted over as described 
earlier in this Section. 


Dents 


When deep denting of the vehicle's 
bodywork has taken place, the first task is to 
pull the dent out, until the affected bodywork 
almost attains its original shape. There is little 
point in trying to restore the original shape 
completely, as the metal in the damaged area 
will have stretched on impact, and cannot 
be reshaped fully to its original contour. It 
is better to bring the level of the dent up to 
a point which is about 3 mm below the level 
of the surrounding bodywork. In cases where 
the dent is very shallow anyway, it is not worth 
trying to pull it out at all. If the underside of 
the dent is accessible, it can be hammered 
out gently from behind, using a mallet with 
a wooden or plastic head. Whilst doing this, 
hold a suitable block of wood firmly against 
the outside of the panel, to absorb the impact 
from the hammer blows and thus prevent 
a large area of the bodywork from being 
‘belled-out’. 

Should the dent be in a section of the 
bodywork which has a double skin, or some 
other factor making it inaccessible from 
behind, a different technique is called for. Drill 
several small holes through the metal inside 
the area - particularly іп the deeper section. 
Then screw long self-tapping screws into the 
holes, just sufficiently for them to gain a good 
purchase in the metal. Now the dent can be 
pulled out by pulling on the protruding heads 
of the screws with a pair of pliers. 

The next stage of the repair is the removal 
of the paint from the damaged area, and 
from an inch or so of the surrounding ‘sound’ 
bodywork. This is accomplished most easily by 
using a wire brush or abrasive pad on a power 


drill, although it can be done just as effectively 
by hand, using sheets of abrasive paper. To 
complete the preparation for filling, score the 
surface of the bare metal with a screwdriver 
or the tang of a file, or alternatively, drill small 
holes in the affected area. This will provide a 
really good ‘key’ for the filler paste. 

To complete the repair, see the Section on 
filling and respraying. 


Rust holes or gashes 


Remove all paint from the affected area, 
and from an inch or so of the surrounding 
‘sound’ bodywork, using an abrasive pad or 
a wire brush on a power drill. If these are not 
available, a few sheets of abrasive paper will 
do the job most effectively. With the paint 
removed, you will be able to judge the severity 
of the corrosion, and therefore decide whether 
to renew the whole panel (if this is possible) or 
to repair the affected area. New body panels 
are not as expensive as most people think, 
and it is often quicker and more satisfactory to 
fit a new panel than to attempt to repair large 
areas of corrosion. 

Remove all fittings from the affected area, 
except those which will act as a guide to the 
original shape of the damaged bodywork (eg 
headlight shells etc). Then, using tin snips or 
a hacksaw blade, remove all loose metal and 
any other metal badly affected by corrosion. 
Hammer the edges of the hole inwards, in 
order to create a slight depression for the filler 
paste. 

Wire-brush the affected area to remove 
the powdery rust from the surface of the 
remaining metal. Paint the affected area with 
rust-inhibiting paint, if the back of the rusted 
area is accessible, treat this also. 

Before filling can take place, it will be 
necessary to block the hole in some way. This 
can be achieved by the use of aluminium or 
plastic mesh, or aluminium tape. 

Aluminium or plastic mesh, or glass-fibre 
matting, is probably the best material to use 
for a large hole. Cut a piece to the approximate 
size and shape of the hole to be filled, then 
position it in the hole so that its edges are 
below the level of the surrounding bodywork. 
It can be retained in position by several blobs 
of filler paste around its periphery. 

Aluminium tape should be used for small 
or very narrow holes. Pull a piece off the roll, 
trim it to the approximate size and shape 
required, then pull off the backing paper 
(if used) and stick the tape over the hole; 
it can be overlapped if the thickness of one 
piece is insufficient. Burnish down the edges 
of the tape with the handle of a screwdriver 
or similar, to ensure that the tape is securely 
attached to the metal underneath. 


Filling and respraying 

Before using this Section, see the Sections 
on dent, deep scratch, rust holes and gash 
repairs. 

Many types of bodyfiller are available, but 
generally speaking, those proprietary kits 


which contain a tin of filler paste and a tube of 
resin hardener are best for this type of repair. 
A wide, flexible plastic or nylon applicator will 
be found invaluable for imparting a smooth 
and well-contoured finish to the surface of the 
filler. 

Mix up a little filler on a clean piece of card 
or board — measure the hardener carefully 
{follow the maker’s instructions on the pack), 
otherwise the filler will set too rapidly or too 
slowly. Using the applicator, apply the filler 
paste to the prepared area; draw the applicator 
across the surface of the filler to achieve the 
correct contour and to level the surface. As 
soon as a contour that approximates to the 
correct one is achieved, stop working the 
paste — if you carry on too long, the paste will 
become sticky and begin to 'pick-up' on the 
applicator. Continue to add thin layers of filler 
paste at 20-minute intervals, until the level 
of the filler is just proud of the surrounding 
bodywork. 

Once the filler has hardened, the excess 
can be removed using a metal plane or file. 
From then on, progressively-finer grades of 
abrasive paper should be used, starting with 
a 40-grade production paper, and finishing 
with a 400-grade wet-and-dry paper. Always 
wrap the abrasive paper around a flat rubber, 
cork, or wooden block - otherwise the 
surface of the filler will not be completely flat. 
During the smoothing of the filler surface, the 
wet-and-dry paper should be periodically 
rinsed in water. This will ensure that a very 
smooth finish is imparted to the filler at the 
final stage. 

At this stage, the 'dent' should be 
surrounded by a ring of bare metal, which 
in turn should be encircled by the finely 
‘feathered’ edge of the good paintwork. Rinse 
the repair area with clean water, until all of the 
dust produced by the rubbing-down operation 
has gone. 

Spray the whole area with a light coat of 
primer - this will show up any imperfections 
in the surface of the filler. Repair these 
imperfections with fresh filler paste or 
bodystopper, and once more smooth the 
surface with abrasive paper. Repeat this 
spray-and-repair procedure until you are 
satisfied that the surface of the filler, and the 
feathered edge of the paintwork, are perfect. 
Clean the repair area with clean water, and 
allow to dry fully. 

The repair area is now ready for final 
spraying. Paint spraying must be carried 
out In a warm, dry, windless and dust-free 
atmosphere. This condition can be created 
artificially if you have access to a large indoor 
working area, but if you are forced to work in 
the open, you will have to pick your day very 
carefully. If you are working indoors, dousing 
the floor in the work area with water will help 
to settle the dust which would otherwise be in 
the atmosphere. If the repair area is confined 
to one body panel, mask off the surrounding 
panels; this will help to minimise the effects of 
a slight mis-match in paint colours. Bodywork 


fittings (eg chrome strips, door handles etc) 
will also need to be masked off. Use genuine 
masking tape, and several thicknesses of 
newspaper, for the masking operations. 

Before commencing to spray, agitate the 
aerosol can thoroughly, then spray a test area 
(an old tin, or similar) until the technique is 
mastered. Cover the repair area with a thick 
coat of primer; the thickness should be built up 
using several thin layers of paint, rather than 
one thick one. Using 400-grade wet-and-dry 
paper, rub down the surface of the primer until 
it is really smooth. While doing this, the work 
area should be thoroughly doused with water, 
and the wet-and-dry paper periodically rinsed 
in water. Allow to dry before spraying on more 
paint. 

Spray on the top coat, again building up 
the thickness by using several thin layers of 
paint. Start spraying at one edge of the repair 
area, and then, using a side-to-side motion, 
work until the whole repair area and about 2 
inches of the surrounding original paintwork is 
covered. Remove all masking material 10 to 
15 minutes after spraying on the final coat of 
paint. 

Allow the new paint at least two weeks to 
harden, then, using a paintwork renovator, or 
a very fine cutting paste, blend the edges of 
the paint into the existing paintwork. Finally, 
apply wax polish. 


Plastic components 


With the use of more and more plastic body 
components by the vehicle manufacturers 
(eg bumpers. spoilers, and in some cases 
major body panels), rectification of more 
serious damage to such items has become 
a matter of either entrusting repair work to a 
specialist in this field, or renewing complete 
components. Repair of such damage by the 
DIY owner is not really feasible, owing to the 
cost of the equipment and materials required 
for effecting such repairs. The basic technique 
involves making a groove along the line of the 
crack in the plastic, using a rotary burr in a 
power drill. The damaged part is then welded 
back together, using a hot-air gun to heat up 
and fuse a plastic filler rod into the groove. 
Any excess plastic is then removed, and the 
area rubbed down to a smooth finish. It is 
important that a filler rod of the correct plastic 
is used, as body components can be made of 
a variety of different types (eg polycarbonate, 
ABS, polypropylene). 

Damage of a less serious nature (abrasions, 
minor cracks etc) can be repaired by the DIY 
owner using a two-part epoxy filler repair 
material. Once mixed in equal proportions, 
this is used in similar fashion to the bodywork 
filler used on metal panels. The filler is usually 
cured in twenty to thirty minutes, ready for 
sanding and painting. 

If the owner is renewing a complete 
component himself, or if he has repaired 
it with epoxy filler, he will be left with the 
problem of finding a suitable paint for 
finishing which is compatible with the type 
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of plastic used. At one time, the use of a 
universal paint was not possible, owing to 
the complex range of plastics encountered 
in body component applications. Standard 
paints, generally speaking, will not bond to 
plastic or rubber satisfactorily. However, it is 
now possible to obtain a plastic body parts 
finishing kit which consists of a pre-primer 
treatment, a primer and coloured top coat. 
Full instructions are normally supplied with 
a kit, but basically, the method of use is to 
first apply the pre-primer to the component 
concerned, and allow it to dry for up to 30 
minutes. Then the primer is applied, and 
left to dry for about an hour before finally 
applying the special-coloured top coat. The 
result is a correctly-coloured component, 
where the paint will flex with the plastic or 
rubber, a property that standard paint does 
not normally possess. 


5 Major body damage - 
repair 


With the exception of Chassis Cab versions, 
the chassis members are spot-welded to the 
underbody, and in this respect can be termed 
of being monocoque or unit construction. 
Major damage repairs to this type of body 
combination must of necessity be carried out 
by body shops with welding and hydraulic 
straightening facilities. 

Extensive damage to the body may distort 
the chassis, and result in unstable and 
dangerous handling, as well as excessive 
wear to tyres and suspension or steering 
components. It is recommended that checking 
of the chassis alignment be entrusted to a VW 
agent or accident repair specialist with special 
checking jigs. 


6 Bonnet- 
removal, refitting 
and adjustment 
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Removal 


1 Undo the three screws securing the air 
intake grille to the bonnet (see illustration). 


6.1 Undo the three screws securing the air 
intake grille to the bonnet 
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6.4a Where applicable, release the washer 
jet wiring from the retaining clips... 


2 Using aplastic spatula or similar tool carefully 
release the retaining tabs and lift the air intake 
grille from its location (see illustrations). 

3 Disconnect the windscreen washer hose at 
the rubber connector (see illustration). 

4 |f the vehicle is equipped with heated 
windscreen washer jets, release the washer jet 
wiring from the retaining clips and disconnect 
the connectors (see illustrations). Remove 
the air intake grille. 

5 Remove the bonnet lock as described in 
Section 7. 


6.2b ...and lift the air intake grille from its 
location 


6.4b ...and disconnect the connectors 


6 Unclip the windscreen washer hose and 
release it from the bonnet. 

7 Unclip the bonnet release cable from 
the plastic retainers on the bonnet (see 
illustration). 

8 Mark around the bonnet hinges, to show 
the outline of their fitted positions for correct 
realignment on assembly. 

9 Have an assistant support the bonnet whilst 
you unscrew and remove the four bonnet-to- 
hinge retaining bolts each side, then lift the 
bonnet clear (see illustration). 


6.3 Disconnect the windscreen washer 
hose at the rubber connector 


Refitting 
10 Refitting is a reversal of removal. Tighten 
the hinge bolts fully when bonnet alignment is 
satisfactory. 


Adjustment 


11 Adjustment of the bonnet fit is carriec 
out by slackening the bonnet-to-hinge 
retaining bolts and repositioning the bonnet 
as necessary. Adjust the front bump stops se 
that the bonnet aligns with the front wings on 
each side. Adjust the striker hoop so that the 
bonnet locks properly when allowed to fal 
from approximately 30 cm without having te 
be pressed down. 


7 Bonnet lock - %. 
removal and refitting SS 
SS 
SS 
N 

Removal 
1 Open the bonnet, and support it with its 

stay rod. 


2 Where fitted, release the retainers by turning 
them through 60° and remove the sound 
deadening material from inside the bonnet 
(see illustration). 


6.7 Unclip the bonnet release cable from the plastic retainers 
(arrowed) on the bonnet 


6.9 Bonnet-to-hinge retaining bolts 


7.2 Turn the retainers through 60° апа 
remove the sound deadening material from 
the bonnet 


Eom i 
7.3a Depress the retaining tab... 


7.4 Undo the three bolts (arrowed) and 
withdraw the bonnet lock from the bonnet 


3 Depress the retaining tab and release the 
bonnet safety catch lever from its location 
(see illustrations). 

4 Undo the three bolts and withdraw the 
bonnet lock from the bonnet (see illustration). 
5 Lift the bonnet release outer cable out 
of the bonnet lock then disengage the inner 
cable end fitting from the release lever (see 
illustrations). 


Refitting 


6 Refitting is a reversal of removal. 
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8.3 Disengage the bonnet release cable from the clip оп the side 
of the pollen filter housing 


7.5a Lift the bonnet release outer cable 
out of the bonnet lock... 


8 Bonnet release cable - N 
removal and refitting SS 
N 
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Removal 


1 Remove the bonnet lock as described in 
Section 7. 

2 Unclip the bonnet release cable from 
the plastic retainers on the bonnet (see 
illustration 6.7). 
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7.3b ...and release the bonnet safety catch 
lever from its location 


7.5b ...then disengage the inner cable end 
fitting from the release lever 


3 Disengage the bonnet release cable from 
the clip on the side of the pollen filter housing 
(see illustration). 

4 Undo the two retaining screws securing 
the bonnet release handle to the A-pillar (see 
illustration). 

5 Release the sealing grommet from the 
bulkhead, pull the cable into the passenger 
compartment and remove the cable and 
handle assembly from the vehicle. 


Refitting 


6 Refitting is a reversal of removal. 


8.4 Undo the two retaining screws (arrowed) securing the bonnet 
release handle to the A-pillar 
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Ж 34.7 | 
9.1а Squeeze together the top and bottom 
of the regulator handle inner collar... 


9.1b ...and pull the handle off the regulator 
shaft 


S| 
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9.5 Undo the three retaining screws 
(arrowed) and remove the door handle 


9 Door/tailgate trim panels - 
removal and refitting 


Front doors 


1 On models with manual window regulators, 
observe the window regulator handle. If the 
handle has a removable trim cover, carefully 
prise off the trim cover, undo and remove 
the retaining screw and washer, then pull the 
handle off the regulator shaft. If there is no 
removable trim cover on the handle, gently 
squeeze together the top and bottom of the 
handle inner collar using adjustable grips and 
pull the handle off the regulator shaft (see 
illustrations). 

2 On models with electric window regulators, 
remove the door loudspeaker as described 
in Chapter 12, Section 17. Undo the three 
screws in the loudspeaker aperture, then 
release the speaker wiring grommet from the 
door trim panel. 

з On models with electric window regulators, 
carefully prise free the electric window and 
mirror adjustment switch from the top of the 
door trim panel, disconnect the switch wiring 
and remove the switch. 

4 Using a small screwdriver, carefully prise off 
the door handle trim panel (see illustration). 
5 Undo the three retaining screws and remove 
the door handle (see illustration). 

6 Undo the screw securing the front of the 
trim panel to the door (see illustration). 

7 Using an Allen key, unscrew the centre 
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Ж” 2! 


9.4 Carefully prise off the door handle trim 
panel 


9.6 Undo the screw securing the front of 
the trim panel to the door 


portion, then pull out the expanding plastic 
rivet securing the rear of the trim panel to the 
door (see illustration). 

8 Unscrew the interior locking button from the 
locking rod (see illustration). 


9.8 Unscrew the interior locking button 
from the locking rod 


9.7 Unscrew the centre portion, then pull 
out the expanding plastic rivet 


9 Push the trim panel upward to disengage 
the inner locating lugs from the slots in the 
door, then withdraw the trim panel from the 
door (see illustrations). 

10 Refitting is a reversal of removal. On 
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9.9b ...to disengage the inner locating lugs 
(arrowed) from the slots in the door... 


9.9c ...then withdraw the trim panel from 
the door 


models with manual window regulators, with 
the window closed, position the handle 25° 
forward of the vertical when refitting. 


Sliding side door 


11 Undo the retaining screw and remove the 
centre stop buffer. 

12 Undo the trim panel retaining screw and 
remove the conical washer. 

13 Using an Allen key, unscrew the centre 
portion, then pull out the expanding plastic 
rivets securing the trim panel to the door. 
Remove the panel from the door. 

14 Refitting is a reversal of removal. 


Rear doors 


15 Using an Allen key, unscrew the centre 
portion, then pull out the expanding plastic 
rivets securing the trim panel to the door. 
Remove the panel from the door. 

16 Refitting is a reversal of removal. 


Tailgate 

17 Undo the two retaining screws, disengage 
the locating lug and remove the pull strap from 
the tailgate (see illustrations). 

18 Using an Allen key, unscrew the centre 
portion, then pull out the expanding plastic 
rivets securing the trim panel to the tailgate. 
Remove the panel from the tailgate (see 
illustrations). 

19 Refitting is a reversal of removal. 


10 Front door fittings - N 
removal and refitting eu 


Exterior handle 


Removal 


1 Undo the two retaining screws and remove 
the exterior handle from the door (see 
illustrations). 


Refitting 
2 Refitting is a reversal of removal. 
Door lock 


Removal 


3 Remove the front door trim panel as 
described in Section 9. 


ES 
10.6a Unclip the interior handle operating 
rod from the retaining clips... 


9.17a Undo the two retaining screws 
(arrowed)... 
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9.17b ...then disengage the locating lug 
and remove the pull strap from the tailgate 
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9.18a Pull out the expanding plastic 
rivets... 


4 Remove the exterior handle as described 
previously. 

5 Raise the door window fully. 

6 Unclip the interior handle operating 
rod from the retaining clips and the 


10.1a Undo the two retaining screws 
(arrowed)... 


9.18b ...and remove the trim panel from 
the tailgate 


guides on the inner door panel (see 
illustrations). 

7 Pull out the door window rear guide channel 
from the base of the door up to the door lock 
(see illustration). 


10.1b ...and remove the exterior handle 
from the door 


10.6b ...and guides on the inner door panel 


10.7 Pull out the door window rear guide 
channel from the base of the door up to 
the door lock 
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10.8 Undo the three screws (arrowed) 
securing the lock to the edge of the door 


8 Undo the three screws securing the lock to 
the edge of the door (see illustration). 

9 Remove the door lock, together with the interior 
handle operating rod and the interior locking 
button operating rod out through the aperture in 
the inner door panel (see illustration). 


Refitting 
10 Refitting is a reversal of removal. 


Door lock cylinder 


Removal 


11 Remove the exterior handle as described 
previously. 

12 Insert the key into the lock cylinder. 

13 Using a small punch, tap out the tensioning 
pin and remove the lever from the rear of the 
lock cylinder. 

14 Take off the spring then withdraw the key 
and lock cylinder from the handle. 
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10.9 Remove the door lock out through 
the aperture in the inner door panel 


Refitting 
15 Refitting is a reversal of removal. 


11 Front door - 


removal, refitting 
and adjustment 
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Removal 


1 On models with electric window regulators, 
central locking, heated exterior mirrors or 
door mounted loudspeakers, remove the front 
door trim panel as described in Section 9. 
Disconnect the wiring connectors at the door 
electrical components as applicable, then 
withdraw the wiring harness from the door. 

2 Position a suitable padded jack or support 
blocks underneath the door; don't lift the door, 
just take its weight. 


11.3 Undo the retaining nut, withdraw the 
bolt and release the door check strap from 
the body pillar 


12.2a Undo the two retaining screws 
(arrowed)... 


11.4 Front door hinge retaining bolt 
(arrowed) 


12.2b ...and remove the interior release 
handle from the sliding side door 


3 Undo the retaining nut, withdraw the bolt 
and release the door check strap from the 
body pillar (see illustration). 

4 Have an assistant support the door, then 
undo the bolts securing the upper and lower 
hinges to the door (see illustration). 


Refitting and adjustment 


5 Refitting is a reversal of removal. 

6 Close the door and check the door alignment 
with surrounding body panels. On pre-January 
1996 models, slight adjustment of the door 
position can be made by slackening the 
door-to-hinge retaining bolts and repositioning 
the door as necessary within the movement 
afforded by the elongated bolt holes. On 
January 1996 models onward, the adjustment 
is carried out by slackening the hinge-to-body 
retaining bolts and altering the position of the 
hinge. To gain access to the hinge-to-body 
retaining bolts it will be necessary to remove 
the door, alter the position of the hinge, then 
refit the door on a trial and error basis. 

7 On all models, if necessary, adjust the 
position of the door striker plate so that the 
lock engages the striker plate centrally without 
having to lift or push down the door. The door 
must not have any play when it is closed. 


12 Sliding side door fittings - 
removal and refitting 


A 


Interior release handle 
Removal 


1 Remove the door inner trim panel as 
described in Section 9. 

2 Undo the two retaining screws and remove 
the interior release handle from the door (see 
illustrations). 


Refitting 

3 Refitting is a reversal of removal. 
Remote door release mechanism 
Removal 


4 Remove the interior release handle as 
described previously. 

5 Disconnect the door lock pull rod from 
the remote door release mechanism (see 
illustration). 


12.5 Disconnect the door lock pull rod 
from the remote door release mechanism 


12.6 Unscrew the interior locking button 
from the locking rod 


12.10a Undo the retaining screw 
(arrowed)... 


6 Unscrew the interior locking button from the 
locking rod (see illustration). 

7 Undo the two retaining screws and remove 
the remote door release mechanism from the 
door (see illustrations). 


Refitting 
8 Refitting is a reversal of removal. 


Exterior handle 


Removal 


9 Remove the remote door release mechanism 
as described previously. 

10 Undo the retaining screw and remove 
the exterior handle tensioning spring (see 
illustrations). 

11 Remove the exterior handle from the door 
(see illustration). 


12.16 Undo the two screws (arrowed) 
securing the lock unit to the edge of the door 


12.7a Undo the two retaining screws 
(arrowed)... 
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12.7b ...and remove the remote door 
release mechanism from the door 


12.10b ...and remove the exterior handle 
tensioning spring 


Refitting 
12 Refitting is a reversal of removal. 
Door lock cylinder 


Removal and refitting 


13 Proceed as described in Section 10, 
paragraphs 11 to 15. 


Door lock unit 


Removal 


14 Remove the door inner trim panel as 
described in Section 9. 

15 Disconnect the door lock pull rod from 
the remote door release mechanism (see 
illustration 12.5). 

16 Undo the two screws securing the lock 
unit to the edge of the door (see illustration). 


NS 


12.17 Withdraw the lock unit from the door 


and disconnect the door lock pull rod 


12.11 Remove the exterior handle from the 
door 


17 Withdraw the lock unit from the door, 

disconnect the door lock pull rod and remove 

the lock unit (see illustration). 

Refitting 

18 Refitting is a reversal of removal. 
13 Sliding side door - 


removal, refitting 
and adjustment 


яғ? 


Removal 


Note: Before slackening any retaining bolts, 
make alignment marks on the guide supports 
to aid alignment when refitting. 

1 Undo the retaining screw and remove the end 
stop from the centre rail (see illustrations). 


13.1a Undo the retaining screw 
(arrowed)... 


11°10 
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13.1b ...апа remove the end stop from the 
centre rail 


2 Slide the door open, and unscrew the two 
screws securing the door bracket to the lower 
guide roller (see illustration). 

3 Enlist the aid of an assistant to support 
the weight of the door on the centre rail, then 
undo the two bolts securing the upper guide 
roller to the door (see illustration). 

4 Support the door at each end, slide it to the 
rear, and remove it from the vehicle. 


Refitting 

5 Refitting is a reversal of removal. Align the 
door and engage it onto the centre track, then 
reconnect the fittings. 


14.1 Undo the two screws (arrowed) 
securing the exterior handle to the edge of 
the rear door 


14.6 Detach the interior release handle 
operating rod at the lock unit lever 


13.2 Unscrew the two screws (arrowed) 
securing the door bracket to the lower 
guide roller 


Adjustment 


6 Check the door for satisfactory flush-fitting 
adjustment. Adjust if necessary by loosening off 
the screws securing the door bracket to the door 
and to the lower guide roller. Reposition the door 
as required, then tighten them and recheck the 
fitting. Further adjustment can be obtained by 
slackening the upper guide roller retaining bolt 
and repositioning the guide roller on its bracket 
and by repositioning the centre rail hinge link. 

7 When fitted, and in the closed position, the 
door should be aligned flush to the surrounding 
body, and should close securely. If required, 
adjust the striker plate position to suit. 


14.2 Remove the exterior handle from the 
outside of the door 


54 / 


14.7a Lift the inner edge of the release 
handle and slide it toward the centre of the 
door... 


13.3 Undo the two bolts securing the 
upper guide roller to the door 


14 Rear door fittings — 
removal and refitting 


Hi 


Exterior handle (right-hand door) 


Removal 


1 Open the door and undo the two screws 
securing the exterior handle to the edge of the 
door (see illustration). 

2 Remove the exterior handle from the outside 
of the door (see illustration). 


Refitting 
3 Refitting is a reversal of removal. 
Door lock cylinder 


Removal and refitting 


4 Proceed as described in Section 10, 
paragraphs 11 to 15. 


Interior release handle 
(right-hand door) 


Removal 


5 Remove the door inner trim panel as 
described in Section 9. 

6 Detach the release handle operating rod at 
the lock unit lever (see illustration). 

7 Lift the inner edge of the release handle and 
slide it toward the centre of the door. Lift the 
handle up and remove it from the door (see 
illustrations). 


y v 


14.7b ...then lift the handle up and remove 
it from the door 


к | 
14.11a Undo the retaining screw 
(arrowed)... 


Refitting 
8 Refitting is a reversal of removal. 


Interior release handle 
(left-hand door) 


9 Remove the door inner trim panel as 
described in Section 9. 

10 Detach the release handle operating rod 
at the lock lower latch. 

11 Undo the retaining screw and remove 
the release handle from the door (see 
illustrations). 


Refitting 
12 Refitting is a reversal of removal. 


Door lock unit 


Removal 


13 Remove the door inner trim panel as 
described in Section 9. 

14 Remove the exterior handle as described 
previously. 

15 Detach the interior release handle 
operating rod at the lock unit lever (see 
illustration 14.6). 

16 Detach the operating rods for the lock 
upper and lower latches at the lock levers 
(see illustration). 


...and remove the interior release 
handle from the left-hand door 


14.11b 


14.17a Lift the lock unit up to disengage it 
from the door... 


17 Lift the lock unit up to disengage it from the 
door, then lower it down and remove it through 
the large aperture in the door (see illustrations). 


Refitting and adjustment 


18 Refitting is a reversal of removal. Check 
that the upper and lower latches both unlock 
simultaneously when the lock is operated. If 
one latch operates before the other, detach the 
operating rods at the lock unit. Turn the end 
fittings as necessary to increase or decrease 
the length of the operating rods, until both 
latches operate simultaneously. 


14.21 Undo the three screws (arrowed) securing the upper latch 
to the door 


14.22 Withdraw the latch upward, together with the operating rod 
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14.16 Detach the operating rods for the 
lock upper and lower latches at the lock 
levers 


14.17b ...then lower it down and remove it 
through the large aperture in the door 


Lock upper latch 


Removal 


19 Remove the door inner trim panel as 
described in Section 9. 

20 Detach the upper latch operating 
rod from the door lock unit lever (see 
illustration 14.16). 

21 Undo the three screws securing the upper 
latch to the door (see illustration). 

22 Withdraw the latch upward, together with 
the operating rod and remove it from the door 
(see illustration). 


and remove it from the door 
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25 Detach the lower latch operating rod from 
the latch lever, then release the operating rod 
guide (where fitted) from the door panel (see 
illustrations). 

26 Undo the two retaining screws and 
remove the lock lower latch from the door 
(see illustrations). 

Refitting 

27 Refitting is a reversal of removal. Check the 
operation of the lower latch and if necessary 


adjust the operating rod as described in 
paragraph 18. 


14.25a Detach the lower latch operating 14.25b ...then release the operating rod 


rod (arrowed) from the latch lever... guide from the door panel 
i 15 Rear doors - EN 
removal, refitting SS 
and adjustment EN 
ж 
Removal 


1 Remove the door inner trim panel as 
described in Section 9. 

2 Disconnect the wiring connectors 
for the rear door wiper motor, heated 
rear window, central locking motor and 


| 4 E high-level stop-light according to equipment 

fitted. Release the grommet from the door 

14.26a Undo the two retaining screws... 14.26b ...and remove the lock lower latch and withdraw the wiring harness (see 

from the door illustration). 

Refitting Lock lower latch 3 Carefully prise off the trim cover, then undo 

23 Refitting is a reversal of removal. Checkthe Removal the two bolts securing the check strap to the 
operation of the upper latch and if necessary door (see illustration). 

adjust the operating rod as described іп 24 Remove the door inner trim panel as 4 Position a suitable padded jack or support 

paragraph 18. described in Section 9. blocks underneath the door; don't lift the door, 


just take its weight. 

5 Using a small screwdriver, carefully prise 
out the plastic covers over the two lower hinge 
retaining bolts (see illustration). 

6 Have an assistant support the door, then 
undo the bolts securing the upper and lower 
hinges to the door and carefully lift away the 
door (see illustrations). 


Refitting and adjustment 


7 Refitting is a reversal of removal. Open and 

shut the doors, and ensure that they don't 

- bind with the body aperture at any point. 

15.3 Prise off the trim cover, then undo Where necessary, adjust the position of the 

15.2 Release the grommet from the door the two bolts (arrowed) securing the check upper and lower locking wedges to provide an 
and withdraw the wiring harness strap to the door even clearance all round. 
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15.5 Carefully prise out the plastic covers 15.6a Rear door upper retaining bolts 15.6b ...and lower retaining bolts (arrowed) 
over the two lower hinge retaining bolts (arrowed)... 
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16.2 Disconnect the operating rods from 
the tailgate lock unit 


16.7 Tap out the tensioning pin and 
remove the lever from the rear of the lock 
cylinder 


16 Tailgate fittings – 
removal and refitting 


Hn 


Tailgate lock unit 


Removal 


1 Remove the tailgate inner trim panel as 
described in Section 9. 

2 Disconnect the tailgate latch, interior 
release handle and, where fitted, the central 
locking operating rods from the lock unit (see 
illustration). 

3 Undothe two retaining screws and remove the 
lock unit from the tailgate (see illustrations). 


Refitting 
4 Refitting is a reversal of removal. 


16.3a Undo the two retaining screws 
(arrowed)... 


16.11 Undo the two screws (arrowed) 
securing the latch to the tailgate 


Tailgate lock cylinder 


Removal 


5 Remove the tailgate lock unit as described 
previously. 

6 Insert the key into the lock cylinder. 

7 Using а small punch, tap out the tensioning 
pin and remove the lever from the rear of the 
lock cylinder (see illustration). 

8 Take off the spring then withdraw the key 
and lock cylinder from the lock unit. 


Refitting 
9 Refitting is a reversal of removal. 
Lock latch 


Removal 


10 Remove the tailgate inner trim panel as 
described in Section 9. 


..and remove the lock unit from the 
tailgate 


16.12 Withdraw the latch, then reach 
through the tailgate opening and 
disconnect the operating rod 
11 Undo the two screws securing the latch to 

the tailgate (see illustration). 

12 Withdraw the latch, then reach through 
the tailgate opening and disconnect the latch 
operating rod (see illustration). 

13 Disconnect the wiring connector and 
remove the latch (see illustration). 


Refitting 

14 Refitting is a reversal of removal. 
Interior opener 

Removal 


15 Remove the tailgate inner trim panel as 
described in Section 9. 

16 Disconnect the interior opener operating 
rod at the tailgate lock unit (see illustration). 
17 Using a small screwdriver, carefully prise up 
the retaining tabs and release the interior opener 
from the tailgate inner panel (see illustration). 


16.13 Disconnect the wiring connector 
and remove the latch 


16.16 Disconnect the interior opener 
operating rod at the tailgate lock unit 


16.17 Carefully prise up the retaining tabs 
and release the interior opener from the 
tailgate inner panel 
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16.18 Remove the interior opener and 
operating rod from the tailgate aperture 


18 Remove the interior opener and 
operating rod from the tailgate aperture (see 
illustration). 

Refitting 

19 Refitting is a reversal of removal. 


17 Tailgate - 


removal, refitting 
and adjustment 


WHY 


Removal 


1 The aid of two assistants will be required to 
support the tailgate as it is removed. 

2 Remove the tailgate inner trim panel as 
described in Section 9. 

3 Disconnect the wiring connectors for the 
tailgate wiper motor, heated rear window, 
number plate lights and, where fitted, the 
central locking motor. Release the grommet 
from the tailgate and withdraw the wiring 
harness. 

4 Have the two assistants support the 
weight of the tailgate. Prise up the retaining 
clips securing the tailgate strut balljoints, 
and detach the balljoint from the stud each 
side. Take care not to lift the clips by more 
than 4 mm. 


Кең ссе 


17.5 Tailgate-to-hinge retaining bolts 
(arrowed) 


5 Undo the two screws each side securing 
the tailgate to the hinges and lift away the 
tailgate (see illustration). 


Refitting 

6 Refit the tailgate in the reverse order of 
removal. Press the strut balljoints onto their 
studs, using hand pressure only. Note that the 
struts are gas-filled, and therefore cannot be 
repaired. If renewing them, be sure to obtain 
the correct replacements. 


Adjustment 


7 When the tailgate is refitted, check its 
adjustment and if necessary re-adjust as 
follows. 


Height adjustment 


8 Tailgate height adjustment is carried out 
by altering the position of the hinges at their 
attachments to the vehicle roof. To gain access 
to the hinge retaining nuts it will be necessary 
to remove the passenger compartment 
headlining. Note that headlining removal 
requires considerable skill and experience if 
it is to be carried out without damage, and is 
therefore best entrusted to an expert. 


Guide pin adjustment 
9 Undo the retaining screw and remove the 


Se. eo ae 


WE 


18.3 Undo the two bolts (arrowed) securing the window glass to 
the regulator lifting channel 


A 


18.4 Tilt the glass down at the front then lift it out towards the 


trim cover from the guide wedge on each 
side. 

10 With an assistant slowly closing the 
tailgate, check from inside the vehicle that the 
guide wedges are pressed evenly by the guide 
pins approximately 10 to 15 mm each side. If 
necessary, slacken the retaining screws and 
reposition the guide pins. 

Striker plate adjustment 

11 When fitted, and in the closed position, 
the tailgate should be aligned flush to the 
surrounding body, and should close securely. 
If required, adjust the striker plate position to 
suit. 


18 Front door window glass - 
removal and refitting~ 


Ж” 


Removal 


1 Remove the door inner trim panel. as 
described in Section 9. 

2 Temporarily refit the window regulator 
handle, or reconnect the wiring connector at 
the electric window switch, as applicable and 
lower the window fully. 

3 Undo the two bolts securing the window 
glass to the regulator lifting channel (see 
illustration). 

4 Tilt the window glass down at the front then 
lift it up and out towards the outside of the 
door (see illustration). 


Refitting 

5 Fit the window glass back into the door and 
refit the two bolts securing the glass to the 
regulator lifting channel. Only tighten the bolts 
finger tight at this stage. 

6 Raise the window fully by means of the 
regulator. With the window closed, tighten the 
two retaining bolts securely. 

7 Refit the door inner trim panel as described 
in Section 9. 


outside of the door 


the door 


19 Front door window regulator 2. 
— removal and refitting 


Removal 


1 Remove the door inner trim panel as 
described in Section 9. 

2 Temporarily refit the window regulator 
handle, or reconnect the wiring connector at 
the electric window switch, as applicable and 
lower the window fully. 

3 Undo the two bolts securing the window 
glass to the regulator lifting channel (see 
illustration 18.3). 

4 Slide the window glass to the fully closed 
position. Retain the window glass in the 
closed position using adhesive tape over the 
top of the door frame. 

5 On vehicles with electric windows, 
disconnect the regulator motor wiring 
connector. 

6 Undo the bolts securing the regulator 
to the door (see illustration). On vehicles 
with electric windows, release the regulator 
securing clip at the top of the door upper 
aperture. 

7 Disengage the regulator from the door and 
manipulate it out through the upper door 
aperture (see illustration). 


21.3 If the mirror glass is broken, cover it 
with masking tape prior to removal 
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Refitting 


8 Refitting is a reversal of removal. 


20 Windscreen/tailgate/door 
and fixed/sliding windows - 
removal and refitting 


% 
ж 
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The windscreen, tailgate and fixed/sliding 
side window assemblies are direct-glazed 
to the body, using special adhesive. 
Purpose-made tools are required to remove 
the old glass and fit the new glass, and 
therefore this work is best entrusted to a 
specialist. 


21 Exterior mirrors - 
removal and refitting 


ж” 


Exterior mirror 


Removal 


1 Undo the three screws securing the mirror 
to the door and withdraw the mirror. If electric 
mirrors are fitted, disconnect the wiring 
connector and remove the mirror. 


Refitting 
2 Refitting is a reversal of removal. 


BEE Sei 
21.4a Prise the upper edge of the mirror 
glass outwards to release the internal clips... 


N 
19.7 Disengage the regulator from the door and manipulate it out 


through the upper aperture 
Mirror glass 


Removal 


3 If the mirror glass is broken it is advisable 
to cover it with masking tape prior to removal 
(see illustration). 

4 Using a plastic wedge, prise the upper edge 
of the glass outwards to release the internal 
retaining clips, then remove the glass (see 
illustrations). 


Refitting 
5 Refitting is a reversal of removal. Carefully 


press the mirror glass into the housing until 
the centre retainer clips are engaged. 


22 Front bumper - 
removal and refitting 


ж 


Pre-January 1996 models 


Removal 


1 Undo the retaining screws and remove the 
front number plate. 

2 Remove the trim caps then undo the two 
bolts in the number plate aperture. 

3 On vehicles equipped with front foglights, 
reach under the bumper and disconnect the 
foglight wiring connector on each side. 


21.4b ...then remove the glass 
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24.2a Lift up the cover flaps... 


4 Pull out the two pins each side securing the 
rear of the bumper to the guides. 

5 Pull the bumper out of the guides and 
remove it from the vehicle. 


Refitting 
6 Refitting is a reversal of removal. Secure 


the bumper to the guides by knocking the two 
pins each side back into position. 


January 1996 models onward 


Removal 


7 Undo the retaining screws and remove the 
front number plate. 

8 Remove the trim caps then undo the two 
bolts in the number plate aperture. 

9 On vehicles equipped with front foglights, 
reach under the bumper and disconnect the 
foglight wiring connector on each side. 

10 Undo the screw each side securing the 
upper rear corners of the bumper to the body. 
11 Undo the screw each side securing the 
lower rear edges of the bumper to the support 
struts. 

12 Pull the bumper out of the guides and 
remove it from the vehicle. 


Refitting 
13 Refitting is a reversal of removal. 


23 Rear bumper - 
removal and refitting 


Pre-January 1996 models 


Removal 


1 Remove the trim caps then undo the two 
retaining bolts in the loadspace aperture. 

2 From below undo the two bolts securing 
the centre part of the bumper to the support 
brackets. 

3 Reach under the bumper and disconnect 
the foglight wiring connector. 

4 Tap out the centre pins and remove the two 
plastic rivets from the sides of the loadspace 
aperture. 

5 Pull out the two pins each side securing the 
front of the bumper to the guides. 

6 Pull the bumper out of the guides and 
remove it from the vehicle. 


24.2b ...then undo the two screws 
securing the grab handle to the roof panel 


Refitting 

7 Refitting is a reversal of removal. Secure 
the bumper to the guides by knocking the two 
pins each side back into position. 


January 1996 models onward 


Removal 


8 Reach under the bumper and disconnect 
the foglight wiring connector. 

9 Undo the screw each side securing the 
upper front corner of the bumper to the wheel 
arch. 

10 Undo the bolts securing the bumper 
carrier to the underbody. 

11 Undo the screws securing the lower side 
edges of the bumper to the underbody. 

12 Pull the bumper out of the guides and 
remove it from the vehicle. 


Refitting 
13 Refitting is a reversal of removal. 


24 Interior trim — 
removal and refitting 
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Door/tailgate trim panels 


1 Refer to the procedures contained in 
Section 9. 


A-pillar trim 


Removal 
2 Lift up the cover flaps, then undo the two 


24.4 Pull the trim away to disengage the 
retaining clips, then unhook the lower end 
from the bush behind the facia 


24.3 Undo the A-pillar trim retaining screw 
(arrowed) 


screws securing the grab handle to the roof 
panel (see illustrations). Remove the grab 
handle. / 

3 Undo the A-pillar trim retaining screw (see 
illustration). 

4 Pull the trim away from the pillar to 
disengage the retaining clips, then unhook the 
lower end of the trim from the bonded rubber 
bush behind the facia (see illustration). 


Refitting 
5 Refitting is a reversal of removal. 


Side and rear trim panels 


Removal and refitting - general 


6 Numerous variations of interior trim panels 
are fitted as standard according to vehicle 
specification and model type. Additionally, 
there is an extensive assortment of 
non-standard trim panels fitted to specialist 
conversions. As it is impossible to provide 
removal and refitting procedures for all the 
panels available, the following information can 
be used as a general guide. 

a) The interior trim panels are secured either 
by screws or by various types of trim 
fasteners, usually studs or clips. 

b) Check that there are no other panels, 
overlapping the one to be removed. 
Usually there is a sequence that has to 
be followed that will become obvious on 
close inspection. 

c) Remove all obvious fasteners, such as 
screws. If the panel will not come free 
then it is held by hidden clips or fasteners. 
These are usually situated around the 
edge of the panel and can be prised up 
to release them. Note, however, that they 
can break quite easily, so care should 
be exercised. The best way of releasing 
such clips in the absence of the correct 
type of tool, is to use a large flat-bladed 
screwdriver. Pad the screwdriver blade 
by wrapping insulating tape around it, to 
avoid scratching paintwork. Note that in 
many cases, rubber sealing strips (such as 
those fitted to door or tailgate apertures) 
may need to be prised back when 
releasing a panel. 

d) When removing a panel, never use 
excessive force or the panel may be 
damaged. Always check carefully that all 


fasteners have been removed or released 
before attempting to withdraw a panel. 

e) When refitting a panel, secure the 
fasteners by pressing them firmly into 
place and ensure that all disturbed 
components are correctly secured to 
prevent rattles. 


25 Body exterior fittings - N 
removal and refitting ES 
x 
Radiator grille 
Removal - 


pre-August 1994 models 


1 Undo the three screws securing the top 
of the radiator grille to the radiator upper 
crossmember. 

2 Tip the grille forward at the top, then lift it 
up to disengage the lower mounting lugs. 


Removal - 
August 1994 models onward 


З Undo the three screws securing the top 
of the radiator grille to the radiator upper 
crossmember (see illustration). 

4 Where fitted, pull out and disconnect the 
headlight washer jets. 

5 Undo the screw each side securing the 
lower radiator grille to the front body panel 
(see illustration). 

6 Pull the radiator grille assembly forward to 
disengage the securing clips from the T-studs 
on each side (see illustrations). A VW special 
tool (3370) is available to hook over the side of 
the grille assembly in the vicinity of the T-studs 
enabling it to be pulled forward off the studs. 
A suitable alternative can be fabricated out of 
2 mm diameter rod (ie welding rod) inserted 
through the gap between the headlight and 
the grille assembly. In practice, it is usually 
possible to release the grille assembly with 
gentle persuasion from a suitably padded 
screwdriver. Once the securing clips are free, 
remove the radiator grille assembly. 

7 Prior to refitting, check the condition of the 
securing clips and renew as necessary. 


Refitting - all models 
8 Refitting is'a reversal of removal. 


Engine undertray 


Removal 


9 Firmly apply the handbrake, then jack up the 
front of the vehicle and support it securely on 
axle stands (see Jacking and vehicle support). 
10 Undo the two retaining bolts at the front 
(if fitted), two bolts (or a bolt and nut) each 
side, and two bolts at the rear securing the 
undertray to the underbody and subframe 
(see illustrations). 

11 Suitably support the undertray and release 
the front locking hook. Lower the front of the 
undertray, disengage the rear brackets from 
the subframe and remove the undertray from 
under the vehicle. 


25.3 Undo the three screws securing the 
top of the radiator grille to the radiator 
upper crossmember 


3 - жне =. се, Ё 
25.ба Pull the radiator grille assembly 
forward... 

Refitting 
12 Refitting is a reversal of removal. 


26 Seats - 
removal and refitting 
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Driver’s seat 


Removal - fixed seat 


1 Ifthe seat incorporates a seat heating element, 
disconnect the element wiring connector. 

2 Undo the two bolts securing the rear of the 
seat frame to the floor. 

3 Slide the seat to the rear to disengage the 
front mountings, then lift the seat up and 
remove it from the vehicle. 


25.10a Undo the two bolts each side 
(arrowed)... 
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25.5 Undo the screw each side securing 
the lower radiator grille to the front body 


panel 


25.6b ...to disengage the securing clips 
(arrowed) from the T-studs on each side 


Removal - swivel seat 


4 If the seat incorporates a seat heating 
element, disconnect the element wiring 
connector. 

5 Undo the four bolts securing the seat frame 
to the floor. 

6 Lift the seat up and remove it from the 
vehicle. 


Refitting - all seats 

7 Refitting is a reversal of removal, tightening 
the seat mounting bolts securely. 

Front passenger’s seat 


Removal 


8 If the seat incorporates a seat heating 
element, disconnect the element wiring 
connector. 


25.10b ...and two bolts at the rear 
(arrowed) securing the undertray to the 
underbody and subframe 
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Rear seats 


12 Various combinations of rear seats may 
be fitted, according to vehicle type and 
specification. The removal and refitting 
procedures are essentially the same as 
those described previously for the front 
seats. 


27 Seat belt components - 9 
removal and refitting ES 
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26.9 Front passenger’s seat frame rear 27.2a Remove the plastic cover from the Note: Various combinations of seat belts 

retaining nuts (arrowed) seat belt upper mounting... may be fitted, according to vehicle type and 
specification. The following removal and 
refitting procedures çan be used as a guide 
for most seat belt installations. 


Front seat belt 


Removal 


1 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

Warning: On later models, 

A seat belt tensioners may be 

incorporated in the inertia reel 

of the seat belts. Before proceeding, wait 

е i ` a minimum of 3 minutes, as a precaution 

27.2b ...then unscrew the upper mounting 27.3 Remove the trim cap then undo the against accidental firing of the seat belt 


bolt (arrowed) seat belt lower mounting bolt tensioners. This period ensures that any 
residual electrical energy is dissipated. 


EM, WF: ‚ 


9 Undo the nuts securing the seat frame tothe Вей по 


i j Warning: There is a potential risk 

T н аи front and pod (see ORE 11 Refitting is a reversal of removal, tightening of the ee belt Еке мере devia 
= the seat up and remove it from the the seat mounting bolts securely. firi В В 

vehicle. iring during removal, so it should 


be handled carefully. Once removed, treat 
it with care - do not use chemicals on 
or near it, and do not expose it to high 
temperatures, or it may detonate. 

2 Remove the plastic cover from the seat 
belt upper mounting, then unscrew the upper 
mounting bolt (see illustrations). 

3 Remove the trim cap then undo the seat 
belt lower mounting bolt from the B-pillar (see 
illustration). Collect the spacer bush and 
spacer ring. 

4 Lift off the trim cover, then unscrew the 
mounting bolt, and lift seat belt inertia reel unit 
to remove it from the base of the pillar (see 
illustrations). 


27.4b ...then unscrew the inertia reel Я 
mounting bolt Refitting 


5 Refitting is a reversal of removal, 
tightening the retaining bolts to the specifiec 
torque. 


Front centre seat belt 


6 Using a small screwdriver, extract the 
plastic retaining pin, then remove the inertia 
reel front trim cover (see illustrations). 
7 Similarly extract the two inertia reel rear trim 
cover retaining pins and remove the rear cover 
(see illustrations). 
8 Undo the seat belt lower mounting bolt from 
the base of the seat (see illustration). 

. а ‚ : 9 Unscrew the mounting bolt, and remove the 
27.6a Extract the plastic retaining pin... 27.6b ...then remove the centre seat belt inertia reel and seat belt from the seat (see 
inertia reel front trim cover illustration). 
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27.7a Extract the two inertia reel rear trim 
cover retaining pins... 


Refitting 
10 Refitting is a reversal of removal, tightening 
the retaining bolts to the specified torque. 


Rear seat belt 


Removal and refitting 


11 The general procedures for removal and 
refitting of the rear seat belts are similar to 
thase given for the front seat belts earlier in 
this Section, but it may be necessary in some 
instances to remove certain interior trim 
panels for access. 


Seat belt stalks 


12 Various combinations of seat belt stalks 
may be fitted, according to vehicle type and 
specification (see illustration). The removal 
and refitting procedures are essentially self- 
explanatory, but it may be necessary in some 
instances to remove certain interior trim panels 
for access. Ensure that all attachment bolts are 
tightened to the specified torque when refitting. 


28 Sunroof - 
general information 


An electric sunroof was offered as an 
optional extra on certain models. Due to 
the complexity of the sunroof mechanism, 
considerable expertise is needed to repair, 
renew or adjust the sunroof components 
successfully. Removal of the roof first requires 
the headlining to be removed, which is a 
complex and tedious operation in itself, and 
not a task to be undertaken lightly. Therefore, 
any problems with the sunroof should be 
referred to a VW dealer.— 


29 Facia panel components - 
removal and refitting 


AED 


Glovebox 


Removal 


1 Open the glovebox lid, disengage the 
hinges and remove the lid (see illustration). 

2 Undo the screws securing the glovebox to 
the facia and lift the glovebox from its location 


27.9 Unscrew the mounting bolt (arrowed), 
and remove the inertia reel and seat belt 


(see illustrations). Where fitted, disconnect 
the wiring connector for the glovebox light. 
Refitting 

3 Refitting is a reversal of removal. 


EN ERS IM ES 
29.1 Disengage the hinges and remove the 
glovebox lid 


..and lift the glovebox from its 
location 


292b . 


27.8 Undo the seat belt lower mounting 
bolt (arrowed) from the base of the seat 


Se - 2 


27.12 Typical seat belt stalk attachment 


Driver's side stowage box 
Removal 


4 Turn the retaining catch anti-clockwise and 
open the stowage box fully (see illustration). 


29.2a Undo the screws securing the 
glovebox to the facia... 
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29.6a Undo the retaining screws 29.6b ...and remove the trim panel over 
(arrowed)... the vent console 


Footwell vent console 


Removal 


6 Undo the retaining screws and remove 
the trim panel over the vent console (see 
illustrations). 

7 Undo the upper screws and the lower 
screw each side and remove the footwell vent 
console (see illustrations). 


Refitting 
8 Refitting is a reversal of removal. 


СЕОУ Nc + ue La ғ. SY 
. x Instrument panel surround 
29.7a Footwell vent console lower 29.7b ...and lower right-hand retaining 
left-hand retaining screw (arrowed)... screw Removal 
| уч. 9 Undo the two upper screws securing the 
Lift the stowage box out of the lower Refitting surround to the facia (see illustration). 
retainers and remove it from the facia (see 5 Refitting is a reversal of removal. 10 Pull the surround away from the facia te 
illustration). release the locating lugs from the retaining 


clips each side, then remove the surrounc 
(see illustration). 


Refitting 
"ә 11 Refitting is а reversal of removal. 


Side air vents 
` Removal 


12 Insert a small screwdriver into the side 

of the rotating insert furthest away from the 

adjuster wheel. Carefully prise out the side of 
N the rotating insert and remove the insert from 
the air outlet (see illustration). 


кы 


ATAR қ е > 5 13 Undo the retaining screw at the base of 
29.9 Undo the two upper screws (arrowed) 29.10 Pull the surround away from the the air outlet (see illustration). 
securing the instrument panel surround to facia to release the locating lugs (arrowed) д Carefully prise free the air outlet and 
the facia each side remove it from the facia (see illustration). 
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29.12 Carefully prise out the side of the 29.13 Undo the retaining screw (arrowed) 29.14 Carefully prise free the air outlet and 


rotating insert and remove the insert from at the base of the air outlet remove it from the facia 
the air outlet 


29.15 Release the air duct from the lug оп 
the facia surround 


15 If the air vent is being removed as part of 
the complete facia removal procedure, release 
the air duct from the lug on the facia surround 
(see illustration). 


Refitting 
16 Refitting is a reversal of removal. 


Centre air vents 


Removal 


17 Insert a small screwdriver into the side 
of the rotating inserts furthest away from the 
adjuster wheels. Carefully prise out the side 
of each rotating insert and remove the insert 
from the air outlet (see illustrations). 

18 Undo the two retaining screws at the base 
of the air outlet (see illustration). 

19 Carefully prise free the air outlet and 
remove it from the facia (see illustration). 


Refitting 
20 Refitting is a reversal of removal. 


Steering column shrouds 


Removal 


21 Undo the three screws securing the lower 
shroud to the upper shroud and remove the 
upper shroud (see illustrations). 

22 Disengage the lower shroud from the 
steering column, then pivot it down and release 
it from the lower support bar (see illustrations). 
23 On later models, disconnect the diagnostic 
socket wiring connector, then remove the 
lower shroud (see illustration). 


Refitting 


24 Refitting is a reversal of removal. 


ж жа 7234 
29.22а Disengage the lower shroud from 
the steering column... 


29.17a Carefully prise out the side of each 
rotating centre insert... 


29.18 Undo the two retaining screws 
(arrowed) at the base of the air outlet 


Complete facia assembly 


Removal 


25 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 


29.21a Undo the three screws securing 
the lower shroud to the upper shroud... 


29.22b ...then pivot it down and release it 
from the lower support bar (arrowed) 
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29.19 Carefully prise free the air outlet and 
remove it from the facia 


26 On later models, remove the A-pillar 
trim panels on both sides as described in 
Section 24. 

27 Remove the following facia panels as 
described previously in this Section: 
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29.21b ...and remove the upper shroud 


29.23 On later models, disconnect the 
diagnostic socket wiring connector 
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29.38 Undo the bolt (arrowed) securing the 
centre of the facia to the bulkhead 


iam 


...and right-hand retaining bolt 
(arrowed) 


29.39c 


a) Glovebox. 

b) Driver's side stowage box. 

с) Footwell vent console. 

d) Instrument panel surround. 

е) Side air vents. 

f) Centre air vents. 

g) Steering column shrouds. 
28 Remove the exterior light switch as 
described in Chapter 12, Section 4. 
29 Remove the instrument panel as described 
in Chapter 12, Section 9. 
30 Where fitted, remove the passenger’s 
airbag as described in Chapter 12, Section 20. 
31 Remove the steering column combination 
switches as described in Chapter 12, 
Section 4. 
32 Remove the steering wheel as described 
in Chapter 10, Section 20. 


29.40c ...lower left-hand retaining screw 
(arrowed)... 


29.40a In the vicinity of the instrument 
panel aperture undo the upper right-hand 
retaining screw (arrowed)... 


33 Remove the heater/ventilation control unit 
as described in Chapter 3, Section 10. 

34 Remove the audio unit as described in 
Chapter 12, Section 16. 

35 Remove the loudspeakers from the top 
of the facia as described in Chapter 12, 
Section 17. 

36 Disconnect the wiring connectors at the 
switches in the centre section of the facia. 

37 On models with a cold start accelerator 
cable, pull the cold start knob out to expose 
its rear surface, then prise off the clip and 
remove the knob from the upper inner cable. 
Slacken and remove the retaining nut to 
release the upper outer cable from the facia. 
38 From within the engine compartment, 
undo the bolt securing the centre of the facia 
to the bulkhead (see illustration). 


Cf ~~ «Жа mee 
..and lower right-hand retaining 
screw (arrowed) 


EL nnd Й 
29.40d 


i АЕ ы. | 
..then undo the left-hand retaining 
bolts (arrowed)... 


29.40b ...upper left-hand retaining screw 
(arrowed)... 


39 Extract the cover caps and undo the 
facia retaining bolts at both ends (see 
illustrations). 

40 Undo the facia upper and lower retaining 
screws in the vicinity of the instrument panel 
aperture (see illustrations). 

41 With the help of an assistant, carefully 
lift the facia from its location. Detach the 
remaining air ducts from the facia and air 
distribution housing, check that all wiring has 
been disconnected, then remove the facia 
from the vehicle (see illustration). 


Refitting 


42 Refitting is a reversal of removal ensuring 
that all air ducts and wiring are correctly 
reconnected and all mountings securely 
tightened. 
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1 General information 


and precautions 
Warning: Before carrying out any 
A work on the electrical system, 
read through the precautions 
given in ‘Safety first!’ at the beginning of 
this manual, and in Chapter 5, Section 1. 
1 The electrical system is of the 12 volt 
negative earth type. Power for the lights and 
all electrical accessories is supplied by a 
lead-acid type battery, which is charged by 
the engine-driven alternator. 
2 This Chapter covers repair and service 
procedures for the various electrical 
components not associated with the engine. 
Information on the battery, alternator and 
starter motor can be found in Chapter 5. 
3 It should be noted that, prior to working 
on any component in the electrical system, 
the battery negative terminal should first be 
disconnected, to prevent the possibility of 
electrical short-circuits and/or fires. 
Caution: Before proceeding, refer 
to ‘Disconnecting the battery’ in the 
Reference Chapter. 


2 Electrical fault finding - 
general information 


Note: Refer to the precautions given іп 
‘Safety first!’ at the beginning of this manual 
and in Chapter 5, Section 1 before starting 
work. The following tests relate to testing of 
the main electrical circuits, and should not 
be used to test delicate electronic circuits, 
particularly where an electronic control unit 
is used. 


General 


1 A typical electrical circuit consists of an 
electrical component, any switches, relays, 
motors, fuses, fusible links or circuit breakers 
related to that component, and the wiring 
and connectors which link the component 
to both the battery and the chassis. To help 
to pinpoint a problem in an electrical circuit, 
wiring diagrams are included at the end of this 
Chapter. 

2 Before attempting to diagnose an electrical 
fault, first study the appropriate wiring 
diagram, to obtain a complete understanding 
of the components included in the particular 
circuit concerned. The possible sources of 
a fault can be narrowed down by noting if 
other components related to the circuit are 
operating properly. If several components 
or circuits fail at one time, the problem is 
likely to be related to a shared fuse or earth 
connection. 

3 Electrical problems usually stem from 
simple causes, such as loose or corroded 
connections, a faulty earth connection, a 
blown fuse, a melted fusible link, or a faulty 


relay (refer to Section 3 for details of testing 
relays). Visually inspect the condition of all 
fuses, wires and connections in a problem 
circuit before testing the components. Use the 
wiring diagrams to determine which terminal 
connections will need to be checked in order 
to pinpoint the trouble-spot. 

4 The basic tools required for electrical 
fault-finding include a circuit tester or 
voltmeter (a 12-volt bulb with a set of test 
leads can also be used for certain tests); an 
ohmmeter (to measure resistance and check 
for continuity); a battery and set of test leads; 
and a jumper wire, preferably with a circuit 
breaker or fuse incorporated, which can be 
used to bypass suspect wires or electrical 
components. Before attempting to locate a 
problem with test instruments, use the wiring 
diagram to determine where to make the 
connections. 

5 To find the source of an intermittent wiring 
fault (usually due to a poor or dirty connection, 
or damaged wiring insulation), a ‘wiggle’ test 
can be performed on the wiring. This involves 
wiggling the wiring by hand to see if the fault 
occurs as the wiring is moved. It should be 
possible to narrow down the source of the 
fault to a particular section of wiring. This 
method of testing can be used in conjunction 
with any of the tests described in the following 
sub-Sections. 

6 Apart from problems due to poor 
connections, two basic types of fault can 
occur in an electrical circuit — open-circuit, or 
short-circuit. 

7 Open-circuit faults are caused by a break 
somewhere in the circuit, which prevents 
current from flowing. An open-circuit fault will 
prevent a component from working. 

8 Short-circuit faults are caused by a 'short' 
somewhere in the circuit, which allows the 
current flowing in the circuit to ‘escape’ 
along an alternative route, usually to earth. 
Short-circuit faults are normally caused by a 
breakdown in wiring insulation, which allows 
a feed wire to touch either another wire, or an 
earthed component such as the bodyshell. 
A short-circuit fault will normally cause the 
relevant circuit fuse to blow. 


Finding an open-circuit 

9 To check for an open-circuit, connect one 
lead of a circuit tester or the negative lead 
of a voltmeter either to the battery negative 
terminal or to a known good earth. 

10 Connect the other lead to a connector in 
the circuit being tested, preferably nearest 
to the battery or fuse. At this point, battery 
voltage should be present, unless the lead 
from the battery or the fuse itself is faulty 
(bearing in mind that some circuits are live 
only when the ignition switch is moved to a 
particular position). 

11 Switch on the circuit, then connect the 
tester lead to the connector nearest the circuit 
Switch on the component side. 

12 If voltage is present (indicated either by 
the tester bulb lighting or a voltmeter reading, 


as applicable), this means that the section of 
the circuit between the relevant connector and 
the switch is problem-free. / 

13 Continue to check the remainder of the 
circuit in the same fashion. 

14 When a point is reached at which no 
voltage is present, the problem must lie 
between that point and the previous test point 
with voltage. Most problems can be traced to 
a broken, corroded or loose connection. 
Finding a short-circuit 

15 To check for a short-circuit, first 
disconnect the load(s) from the circuit (loads 
are the components which draw current from 
a circuit, such as bulbs, motors, heating 
elements, etc). 

16 Remove the relevant fuse from the circuit, 
and connect a circuit tester or voltmeter to the 
fuse connections. 

17 Switch on the circuit, bearing in mind that 
some circuits are live only when the ignition 
switch is moved to a particular position. 

18 If voltage is present (indicated either by 
the tester bulb lighting or a voltmeter reading, 
as applicable), this means that there is a short- 
circuit. 

19 If no voltage is present during this 
test, but the fuse still blows with the load(s) 
reconnected, this indicates an internal fault in 
the load(s). 


Finding an earth fault 


20 The battery negative terminal is 
connected to 'earth' - the metal of the 
engine/transmission and the vehicle body - 
and many systems are wired so that they only 
receive a positive feed, the current returning 
via the metal of the car body. This means 
that the component mounting and the body 
form part of that circuit. Loose or corroded 
mountings can therefore cause a range of 
electrical faults, ranging from total failure 
of a circuit, to a puzzling partial failure. In 
particular, lights may shine dimly (especially 
when another circuit sharing the same earth 
point is in operation), motors (eg wiper motors 
or the heater blower motor) may run slowly, 
and the operation of one circuit may have an 
apparently-unrelated effect on another. Note 
that on many vehicles, earth straps are used 
between certain components, such as the 
engine/transmission and the body, usually 
where there is no metal-to-metal contact 
between components, due to flexible rubber 
mountings, etc. 

21 To check whether a component is 
properly earthed, disconnect the battery and 
connect one lead of an ohmmeter to a known 
good earth point. Connect the other lead to 
the wire or earth connection being tested. 
The resistance reading should be zero; if not, 
check the connection as follows. 

22 |f an earth connection is thought to be 
faulty, dismantle the connection, and clean 
both the bodyshell and the wire terminal (or the 
component earth connection mating surface) 
back to bare metal. Be careful to remove all 


traces of dirt and corrosion, then use a knife 
to trim away any paint, so that a clean metal- 
to-metal joint is made. On reassembly, tighten 
the joint fasteners securely; if a wire terminal is 
being refitted, use serrated washers between 
the terminal and the bodyshell, to ensure 
a clean and secure connection. When the 
connection is remade, prevent the onset of 
corrosion in the future by applying a coat of 
petroleum jelly or silicone-based grease, or by 
spraying on (at regular intervals) a proprietary 
water-dispersant lubricant. 


3 Fuses and relays - 
general information 


Fuses 


1 The main fuse/relay box is located under 
the facia on the driver’s side. To gain access, 
turn the retaining catch anti-clockwise and 
open the stowage box fully (see illustrations). 
Lift the stowage box out of the lower retainers 
and remove it from the facia. 

2 The main fuses are located in a row below 
the relays. A list of the circuits each fuse 
protects is contained in the vehicle handbook 
and in the wiring diagrams at the end of this 
Chapter. On some models (depending on 
specification), some additional fuses are 
located under the driver's seat and in separate 
holders which can be found in the engine 
compartment. 

3 To remove a fuse, pull it out of its location in 
the holder. The wire within the fuse is clearly 
visible, and it will be broken if the fuse is 
blown (see illustrations). 

4 Always renew a fuse with one of an identical 
rating; never use a fuse with a different rating 
from the original, nor substitute anything else. 
Never renew a fuse more than once without 
tracing the source of the trouble. The fuse 
rating is stamped on top of the fuse; note 
that the fuses are also colour-coded for easy 
recognition. 

5 If a new fuse blows immediately, find the 
cause before renewing it again; a short to earth 
as a result of faulty insulation is most likely. 
Where a fuse protects more than one circuit, 
try to isolate the defect by switching on each 
circuit in turn (if possible) until the fuse blows 
again. Always carry a supply of spare fuses of 
each relevant rating on the vehicle, a spare of 
each rating should be clipped into the fuse/ 
relay box cover. 


Relays 


6 The relays are all located in the main fuse/ 
relay box. 

7 If a circuit or system controlled by a relay 
develops a fault and the relay is suspect, 
operate the system; if the relay is functioning, 
it should be possible to hear it click as it is 
energised. If this is the case, the fault lies with 
the components or wiring of the system. If 
the relay is not being energised, then either 


3.1a Turn the retaining catch anti- 
clockwise... 


3.3a To remove a fuse, pull it out of its 
location in the holder 


the relay is not receiving a main supply or a 
switching voltage, or the relay itself is faulty. 
Testing is by the substitution of a known 
good unit, but be careful; while some relays 
are identical in appearance and in operation, 
others look similar but perform different 
functions. 

8 To renew a relay, first ensure that the ignition 
switch is off. The relay can then simply be 
pulled out from the socket and the new relay 
pressed in. 


4 Switches - 
removal and refitting 


WHY 


Note: Disconnect the battery negative 
terminal (refer to Disconnecting the battery) 
before removing any switch, and reconnect 
the terminal after refitting. 


4.5 Disconnect the wiring connector for 
the left-hand combination switch 
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3.1b ...and open the driver's side stowage 
box fully 


SM 


5000 35171 BLOWN 


3.3b The fuses can be checked visually to 
determine if they are blown 


Ignition switch/ 
steering column lock 


1 Refer to Chapter 10, Section 21. 


Steering column 
combination switch 


2 The steering column combination switch 
consists of left-hand and right-hand assemblies. 
The left-hand switch assembly comprises the 
headlight dip/flasher switch and the direction 
indicator switch; the right-hand switch assembly 
comprises the wiper/washer switch. 

3 Remove the steering wheel as described in 
Chapter 10, Section 20. 

4 Remove the steering column shrouds as 
described in Chapter 11, Section 29. 

5 Disconnect the wiring connector for the 
left-hand switch (see illustration). 

6 Undo the three retaining screws, and 
remove the left-hand switch assembly (see 
illustrations). 


= 4 же! i o __ 
4.6a Undo the three retaining screws 
(arrowed)... 
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4.7b ...and remove the right-hand 
combination switch 


4.6b ...and remove the left-hand 
combination switch 


switch and the fresh air vent at a point 
midway along the switch. Slide the feeler 
blade to the left to depress the retaining 
catch and at the same time pull the switch 
out of the facia by means of the rotary knob 
(see illustrations). 

10 Disconnect the wiring connectors and 
remove the light switch (see illustrations). 

11 Refitting is a reversal of removal. 


Facia centre panel switches 
12 Remove the ashtray from its location in 


L | КАНАШ the facia. 
4.9a Insert a feeler blade into the gap 4.9b ...then slide the blade to the left to 13 Starting at the bottom of the ashtray 
between the exterior light switch and the depress the retaining catch (arrowed) - aperture and working up, carefully prise 
fresh air vent... shown with switch removed free the switch panel trim surround (see 
illustration). 

7 Disconnect the wiring connector for the Exterior light switch 14 Using a small screwdriver, depress the 
right-hand switch and remove the switch (see \ Д retaining tab and рші the relevant switch from 
illustrations). 9 Insert a thin feeler blade (maximum 0.9 mm — its location. Disconnect the wiring connector 

8 Refitting is a reversal of removal. thick) into the gap between the exterior light and remove the switch (see illustrations). 


15 Refitting is a reversal of removal. 


Hazard warning light switch 


16 On early models the hazard warning light 
switch is incorporated in the steering column 
combination switch. Combination switch 
removal and refitting procedures are contained 
in paragraphs 2 to 8. 

17 On later models the hazard warning light 
switch is situated adjacent to the facia centre 
air vents. Begin by removing the centre air 
vents and air outlet as described in Chapter 11, 
Section 29. 

18 Insert two screwdrivers under the base of 
the switch to release the retaining tabs, while 
at the same time reach behind the switch and 


4 
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4.10a Disconnect the light switch main 
wiring connector... 


p Ley А % с на 
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4.13 Carefully prise free the centre switch 4.14a Depress the retaining tab and pull 4.14b Disconnect the wiring connector 
panel trim surround the relevant switch from its location and remove the switch 


pull it forward, into the facia. Disconnect the 
wiring connector and remove the switch (see 
illustrations). 

19 Refitting is a reversal of removal. 


Stop-light switch 
20 Refer to Chapter 9, Section 22. 


Handbrake warning light switch 
21 Refer to Chapter 9, Section 19. 


Electric window/mirror 
adjustment switch 


22 Carefully prise free the electric window 
and mirror adjustment switch from the top 
of the door trim panel, disconnect the switch 
wiring connector and remove the switch. 

23 Refitting is a reversal of removal. 


Heating/ventilation/air 
conditioning system switches 


24 The switches are all an integral part of the 
heating/ventilation control unit, and cannot be 
individually removed. Should a switch become 
faulty, the complete contro! unit assembly 
must be renewed (see Chapter 3, Section 10). 


5 Bulbs A 
{exterior lights) - EN 
renewal 5 

General 


1 Whenever a bulb is renewed, note the 
following points: 

a) Make sure the switch is in the OFF 
position, for the respective bulb you are 
working on. 

b) Remember that if the light has just been 
in use, the bulb may be extremely hot. 

с) Always check the bulb contacts and 
holder, ensuring that there is clean metal- 
to-metal contact between the bulb and its 
live(s) and earth. Clean off any corrosion 
or dirt before fitting a new bulb. 

d) Wherever bayonet-type bulbs are fitted, 
ensure that the live contact(s) bear firmly 
against the bulb contact. 

е) Always ensure that the new bulb is of the 
correct rating, and that it is completely 
clean before fitting it; this applies 
particularly to headlight/foglight bulbs. 


| 
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5,45 ...then lift the bulb out of the light unit 


4.18a Using two screwdrivers, depress the 
switch retaining tabs, then pull the switch 
into the facia 


Headlight 


Note: To improve access to the left-hand 
headlight bulb, remove the battery cover. 
Alternatively, for better access to the bulbs 
on both sides, remove the headlight unit as 
described in Section 7. 

2 Disconnect the headlight bulb wiring 
connector. 

3 Pull off the cover at the rear of the headlight 
unit (see illustration). 

4 Release the legs of the retaining spring 
clip from their locations in the light unit. 
Pivot the clip off the bulb, then lift the bulb 
out of the light unit (see illustrations). When 
handling the new bulb, use a tissue or clean 
cloth to avoid touching the glass with the 
fingers; moisture and grease from the skin 
can cause blackening and rapid failure of 
this type of bulb. If the glass is accidentally 


З AME 
5.7 Untwist and withdraw the sidelight 
bulbholder from the rear of the headlight 
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4.18b Disconnect the wiring connector 
and remove the switch 


touched, wipe it clean using methylated 
spirit. 

5 Fit the new bulb to the headlight unit and 
secure with the spring clip. Refit the cover to 
the rear of the headlight unit, then reconnect 
the wiring connector. 

6 Check for satisfactory operation on 
completion. 


Front sidelight 


7 Untwist the sidelight bulbholder from the 
rear of the headlight, and withdraw the bulb 
and holder (see illustration). 

8 The bulb is a bayonet fit in the holder, and 
can be removed by pressing it and twisting in 
an anti-clockwise direction (see illustration). 
9 Fit the new bulb using a reversal of the 
removal procedure. Check for satisfactory 
operation on completion. 


5.4a Release the legs of the retaining 
spring clip... 


5.8 Remove the bulb by pressing it and 
twisting in an anti-clockwise direction 
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5.10a Insert a screwdriver into the gap 


between the headlight and direction 
indicator... 


5.13 Twist the indicator bulbholder anti- 
clockwise, and remove it from the rear of 
the light unit 


Front direction indicator 


10 insert a thin screwdriver into the gap 
between the headlight and direction indicator, 
to depress the direction indicator retaining tab 
(see illustrations). 

11 With the tab depressed, pull the direction 
indicator from its location. 

12 Disconnect the wiring connector and 
remove the direction indicator (see illustration). 
13 Twist the indicator bulbholder anti- 
clockwise, and remove it from the rear of the 
light unit (see illustration). 

14 The bulb is a bayonet fit in the holder, and 
can be removed by pressing it and twisting in 
an anti-clockwise direction (see illustration). 
15 Fit the new bulb and the light unit using a 
reversal of the removal procedure. Check for 
satisfactory operation on completion. 


ECCE bec 
5.21 From within the luggage 
compartment, remove the trim cover over 
the bulb access aperture 
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5.10b ...to depress the direction indicator 


retaining tab (arrowed) 


5.14 Remove the bulb by pressing it and 
twisting in an anti-clockwise direction 


Front foglight 


16 From under the front bumper, pull off the 
cover at the rear of the foglight unit. 

17 Disconnect the foglight bulb wiring at the 
connector and disconnect the foglight unit 
earth lead. 

18 Release the legs of the retaining spring 
clip from their locations in the foglight unit. 
Pivot the clip off the bulb, then lift the bulb out 
of the light unit. When handling the new bulb, 
use a tissue or clean cloth to avoid touching 
the glass with the fingers; moisture and grease 
from the skin can cause blackening and 
rapid failure of this type of bulb. If the glass 
is accidentally touched, wipe it clean using 
methylated spirit. 

19 Fit the new bulb to the foglight unit and 
secure with the spring clip. Reconnect the 


5.23 Remove the relevant bulb by pressing 
it and twisting in an anti-clockwise 
direction 


5.12 Disconnect the wiring connector and 
remove the direction indicator 


wiring, then refit the cover to the rear of the 
foglight unit. 
20 Check for satisfactory operation on 
completion. 


Rear light cluster 


Van models 


21 From within the luggage compartment, 
remove the trim cover over the bulb access 
aperture (see illustration). 

22 Reach in through the aperture, depress the 
two bulbholder retaining tabs and withdraw 
the bulbholder from the light unit. 

23 The bulbs are a bayonet fit in the 
bulbholder, and can be removed by pressing 
in and twisting in an anti-clockwise direction 
(see illustration). 

24 Fit the new bulb(s) using a reversal of the 
removal procedure. Check for satisfactory 
operation on completion. 


Chassis Cab models 


25 Undo the retaining screws and lift the lens 
off the light unit. 

26 The bulbs are a bayonet fit in the light 
unit, and can be removed by pressing in and 
twisting in an anti-clockwise direction. 

27 Fit the new bulb(s) using a reversal of the 
removal procedure. Check for satisfactory 
operation on completion. 


Rear number plate light 


28 Undo the two screws and withdraw the 
light unit (see illustration). 
29 Withdraw the bulbholder from the light 


5.28 Undo the two screws (arrowed) and 
withdraw the number plate light unit 


5.29а Withdraw the number plate 
bulbholder from the light unit... 


unit, then remove the bulb from its holder by 
pulling it free (see illustrations). 

30 Fit the new bulb using a reversal of the 
removal procedure. Check for satisfactory 
operation on completion. 


Rear foglight 


31 Using a small screwdriver, depress the 
retaining tab and withdraw the light unit from 
the bumper (see illustration). 

32 Twist the foglight bulbholder anti- 
clockwise, and remove it from the rear of the 
light unit (see illustration). 

33 The bulb is a bayonet fit in the holder, and 
can be removed by pressing it and twisting in 
an anti-clockwise direction (see illustration). 
34 Fit the new bulb and the light unit using a 
reversal of the removal procedure. Check for 
satisfactory operation on completion. 


High-level stop-light 

35 Depress the tabs on each side of the 
light unit cover and take off the cover and 
bulbholder (see illustration). 

36 Remove the relevant bulb from the 
bulbholder by pulling it free (see illustrations). 
37 Fit the new bulb using a reversal of the 
removal procedure. Check for satisfactory 
operation on completion. 


6 Bulbs N 
(interior lights) - So 
renewal ч 

x 
General 


1 Refer to Section 5, paragraph 1. 


6.2a Carefully release the lens from the 
courtesy light unit... 


5.29b ...then remove the push fit bulb from 
the holder 


i Ai 
5.32 Twist the foglight bulbholder anti- 
clockwise, and remove it from the light unit 


5.35 Depress the tabs and take off the 
high-level stop-light cover and bulbholder 


Courtesy lights 


Note: Various types of light units may be fitted 
depending on model year and trim level. In general 
the procedure for bulb renewal is similar for all 
types. A typical procedure is described here. 
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5.31 Depress the retaining tab and 
withdraw the light unit from the bumper 


5.33 Remove the bulb by pressing it and 
twisting in an anti-clockwise direction 


5.36 Remove the relevant bulb from the 
bulbholder by pulling it free 


2 Using a small screwdriver, carefully release 
the lens from the light unit, then remove the 
lens (see illustrations). 

3 The light has a festoon-type bulb, and this 
type is simply pulled from its contacts (see 
illustration). 


6.2b ...then remove the lens 


6.3 Pull the festoon-type bulb from its 
contacts 
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7.3a Undo the two upper screws 
(arrowed)... 


4 Fit the new bulb using a reversal of the 
removal procedure. Check for satisfactory 
operation on completion. 


7 Exterior light units — 
removal and refitting 55 
x 


Note: Disconnect the battery negative 
terminal (refer to Disconnecting the battery) 
before removing any light unit. Reconnect the 
terminal after refitting. 


Headlight unit 


1 Remove the radiator grille as described in 
Chapter 11, Section 25. 

2 On pre-August 1994 models, unscrew the 
two bolts securing the apron panel below the 
headlight to the front body panel. Pull the 
apron forward to disengage the securing clips 
from the T-studs on the front wing. A suitable 
hook can be fabricated out of 2 mm diameter 
rod (ie welding rod) and inserted in the gap 
between the apron and wing, enabling the 
apron to be pulled forward off the studs. 

3 Undo the four screws securing the headlight 
to the body panel (see illustrations). 

4 Withdraw the headlight unit from its location, 
disconnect the wiring connectors and remove 
the unit from the vehicle (see illustration). 

5 Refit in the reverse order of removal. Refer 
to Section 8 for details on headlight beam 
alignment. Check the headlights, sidelights 
and indicators for satisfactory operation on 
completion. 


7.13a Depress the three retaining tabs 
(arrowed) - shown with light unit removed... 


7.3b ...and two lower screws (arrowed) 
securing the headlight to the body panel 


Front direction indicator 


6 Removal and refitting of the light unit is part 
of the bulb renewal procedure. Refer to the 
procedures contained in Section 5. 


Front foglight 


7 From under the front bumper, pull off the 
cover at the rear of the foglight unit. 

8 Disconnect the foglight bulb wiring at the 
connector and disconnect the foglight unit 
earth lead. 

9 Undo the three bolts securing the light unit 
to the bumper and remove the unit from under 
the wheel arch. 

10 Refit in the reverse order of removal. Check 
for satisfactory operation on completion, 
and refer to Section 8 for details on beam 
alignment. 


Rear light cluster 


Van models 


11 From within the luggage compartment, 
remove the trim cover over the bulb access 
aperture (see illustration 5.21). 

12 Reach in through the aperture and undo 
the three nuts securing the light unit to the 
rear wing. 

13 Depress the three retaining tabs and 
withdraw the light unit from the wing (see 
illustrations). 

14 Disconnect the light unit wiring connector 
and remove the unit from the vehicle. 

15 Refit in the reverse order of removal. Check 
for satisfactory operation on completion. 
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7.13b ...and withdraw the light unit from 
the wing 


ж 
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7.4 Withdraw the headlight unit from 

its location and disconnect the wiring 
connectors 


Chassis Cab models 


16 Disconnect the light unit wiring connector. 
17 Undo the two retaining nuts, collect the 
washers and remove the light unit from the 
vehicle. 

18 Refit in the reverse order of removal. Check 
for satisfactory operation on completion. 


Rear number plate light 


19 Undo the two screws and withdraw the 
light unit (see illustration 5.28). 

20 Disconnect the wiring connector and 
remove the light unit. 

21 Refit in the reverse order of removal. Check 
for satisfactory operation on completion. 


Rear foglight 


22 Using a small screwdriver, depress the 
retaining tab and withdraw the light unit from 
the bumper (see illustration 5.31). 

23 Disconnect the wiring connector and 
remove the light unit. 

24 Refit іп the reverse order of removal. Check 
for satisfactory operation on completion. 


High-level stop-light 

25 Depress the tabs on each side of the 
light unit cover and take off the cover and 
bulbholder (see illustration 5.35). Disconnect 
the wiring connector and remove the 
bulbholder. 

26 Depress the tab at each end of the light 
unit housing and remove the light unit and 
remove the housing and lens from the rear 
window. 

27 Refitinthe reverse order of removal. Check 
for satisfactory operation on completion. 


8 Headlight beam alignment- A 
general information N 
N 


1 Accurate adjustment of the headlight/ 
foglight beam is only possible using optical 
beam-setting equipment, and this work should 
therefore be carried out by a VW dealer or 
suitably-equipped workshop. 

2 Most models have an electrically-operated 
headlight beam adjustment system, controlled 
via a switch in the facia. With the vehicle 
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7.3a Undo the two upper screws 
(arrowed)... 


4 Fit the new bulb using a reversal of the 
removal procedure. Check for satisfactory 
operation on completion. 


7 Exterior light units – By 
removal and refitting ES 
x 


Note: Disconnect the battery negative 
terminal (refer to Disconnecting the battery) 
before removing any light unit. Reconnect the 
terminal after refitting. 


Headlight unit 


1 Remove the radiator grille as described in 
Chapter 11, Section 25. 

2 On pre-August 1994 models, unscrew the 
two bolts securing the apron panel below the 
headlight to the front body panel. Pull the 
apron forward to disengage the securing clips 
from the T-studs on the front wing. A suitable 
hook can be fabricated out of 2 mm diameter 
rod (ie welding rod) and inserted in the gap 
between the apron and wing, enabling the 
apron to be pulled forward off the studs. 

3 Undo the four screws securing the headlight 
to the body panel (see illustrations). 

4 Withdraw the headlight unit from its location, 
disconnect the wiring connectors and remove 
the unit from the vehicle (see illustration). 

5 Refit in the reverse order of removal. Refer 
to Section 8 for details on headlight beam 
alignment. Check the headlights, sidelights 
and indicators for satisfactory operation on 
completion. 


7.13a Depress the three retaining tabs 
(arrowed) - shown with light unit removed... 


7.3b ...and two lower screws (arrowed) 
securing the headlight to the body panel 


Front direction indicator 


6 Removal and refitting of the light unit is part 
of the bulb renewal procedure. Refer to the 
procedures contained in Section 5. 


Front foglight 


7 From under the front bumper, pull off the 
cover at the rear of the foglight unit. 

8 Disconnect the foglight bulb wiring at the 
connector and disconnect the foglight unit 
earth lead. 

9 Undo the three bolts securing the light unit 
to the bumper and remove the unit from under 
the wheel arch. 

10 Refit in the reverse order of removal. Check 
for satisfactory operation on completion, 
and refer to Section 8 for details on beam 
alignment. 


Rear light cluster 


Van models 


11 From within the luggage compartment, 
remove the trim cover over the bulb access 
aperture (see illustration 5.21). 

12 Reach in through the aperture and undo 
the three nuts securing the light unit to the 
rear wing. 

13 Depress the three retaining tabs and 
withdraw the light unit from the wing (see 
illustrations). 

14 Disconnect the light unit wiring connector 
and remove the unit from the vehicle. 

15 Refit in the reverse order of removal. Check 
for satisfactory operation on completion. 
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7.13b ...and withdraw the light unit from 
the wing 


7.4 Withdraw the headlight unit from 
its location and disconnect the wiring 
connectors 


Chassis Cab models 


16 Disconnect the light unit wiring connector. 
17 Undo the two retaining nuts, collect the 
washers and remove the light unit from the 
vehicle. 

18 Refit іп the reverse order of removal. Check 
for satisfactory operation on completion. 


Rear number plate light 


19 Undo the two screws and withdraw the 
light unit (see illustration 5.28). 

20 Disconnect the wiring connector and 
remove the light unit. 

21 Refit іп the reverse order.of removal. Check 
for satisfactory operation on completion. 


Rear foglight 


22 Using a small screwdriver, depress the 
retaining tab and withdraw the light unit from 
the bumper (see illustration 5.31). 

23 Disconnect the wiring connector and 
remove the light unit. 

24 Refit іп the reverse order of removal. Check 
for satisfactory operation on completion. 


High-level stop-light 

25 Depress the tabs on each side of the 
light unit cover and take off the cover and 
bulbholder (see illustration 5.35). Disconnect 
the wiring connector and remove the 
bulbholder. 

26 Depress the tab at each end of the light 
unit housing and remove the light unit and 
remove the housing and lens from the rear 
window. 

27 Refit in the reverse order of removal. Check 
for satisfactory operation on completion. 


8 Headlight beam alignment- 2 
general information 5 
S 


1 Accurate adjustment of the headlight/ 
foglight beam is only possible using optical 
beam-setting equipment, and this work should 
therefore be carried out by a VW dealer or 
suitably-equipped workshop. 

2 Most models have an electrically-operated 
headlight beam adjustment system, controlled 
via a switch in the facia. With the vehicle 


9.3 Undo the two upper screws (arrowed) 
securing the instrument panel surround to 
the facia 


9.5b ...and left-hand screw (arrowed) 
securing the instrument panel to the facia 


unladen, the switch should be set in position 
‘0’. With the vehicle partially or fully loaded, 
set the switch position to provide adequate 
illumination without dazzling oncoming 
drivers. 


9 Instrument panel - 
removal and refitting 
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Removal 


1 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

2 Remove the steering column shrouds as 
described in Chapter 11, Section 29. 

3 Undo the two upper screws securing the 
instrument panel surround to the facia (see 
illustration). 

4 Pull the surround away from the facia to 
release the locating lugs from the retaining 
clips each side, then remove the surround 
(see illustration). 

5 Undothetwo screws securing the instrument 
panel to the facia (see illustrations). 

6 Withdraw the instrument panel from the 
facia and, where applicable, disconnect the 
speedometer cable and vacuum hose. Release 
the wiring harness from the clips at the rear of 
the panel, then disconnect the wiring connectors 
and remove the panel (see illustrations). 


Refitting 
7 Refitting is a reversal of removal. 
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9.4 Pull the surround away from the facia 
to release the locating lugs (arrowed) each 


side 


9.6a Release the wiring harness from 
the clips (arrowed) at the rear of the 
instrument panel... 


10 Headlight levelling motor – 
removal and refitting 
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Removal 


1 Remove the headlight unit as described in 
Section 7. 

2 Unscrew the bolt securing the levelling 
motor to the operating arm (see illustration). 
3 Release the levelling motor from the 
headlight unit by rotating it clockwise 
(right-hand headlight) or anti-clockwise 
(left-hand headlight (see illustration). 

4 Pull the levelling motor firmly away to 
release it from the locator and remove the 
motor from the rear of the headlight. 


Sr i Lal 


10.2 Unscrew the bolt (arrowed) securing 
the headlight levelling motor to the 
operating arm 
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9.5a Undo the right-hand screw 
(arrowed)... 


Ж. mu 


9.6b ...then disconnect the wiring 
connectors 
Refitting 


5 Refit in the reverse order of removal. Check 
for satisfactory operation on completion. 


11 Horn - 
removal and refitting 
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Removal 


1 The horn is located behind the front bumper 
on the left-hand side. 

2 Firmly apply the handbrake, then jack 
up the front of the vehicle and support it 
securely on axle stands (see Jacking and 
vehicle support). 

3 Disconnect the wiring connector from the 


10.3 Rotate the headlight levelling motor 
to release it from the light unit 
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12.1 Lines on the windscreen glass 
(arrowed) indicate the parked position of 
the wiper blades 


12.2c ...and remove the washer 


horn, then unscrew the retaining nut and 
remove the horn from the mounting bracket. 
The horn cannot be adjusted or repaired, and 
therefore if defective, it must be renewed. 


13.4b ...and remove the spacer ring securing 
the wiper linkage frame to the scuttle 


12.2a Lift up the plastic cap from the 
bottom of the wiper arm... 


the taper on the spindle 


Refitting 


4 Refit in the reverse order of removal. Check 
for satisfactory operation on completion. 


13.5 Undo the retaining bolt (arrowed) 


securing the wiper linkage frame to the 
engine compartment bulkhead 


224459, 


12 Wiper arms - 
removal and refitting 
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Removal 


1 With the wipers ‘parked’ (ie, in the normal 
at-rest position), check that there are lines 
on the glass indicating the parked position 
of the blades (see illustration). If no lines are 
visible, mark the position of the blades on the 
windscreen/rear window, using a wax crayon 
or strips of masking tape. 

2 Lift up the plastic cap from the bottom of 
the wiper arm, unscrew the retaining nut and 
remove the washer (see illustrations). 

3 Lift the wiper arm and release it from the 
taper on the spindle by easing it from side 
to side (see illustration). If necessary, use а 
puller to release it. 


Refitting 

4 Refitting is a reversal of removal. Make sure 
the arm is fitted in its previously noted position 
before tightening the nut to the specified 
torque. 


13 Windscreen wiper 
motor and linkage - 
removal and refitting 


HEY 


Removal 


1 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

2 Remove the wiper arms as described in 
Section 12. 

3 Where applicable, remove the intercooler as 
described in Chapter 4A, Section 14, then undo 
the retaining bolts and remove the intercooler 
upper mounting bracket (see illustration). 

4 Undo the retaining nut and remove the 
spacer ring each side securing the ends of 
the wiper linkage frame to the scuttle (see 
illustrations). 

5 Undo the retaining bolt and recover the 
spacer and rubber grommet securing the centre 
of the wiper linkage frame to the underside 
of the engine compartment bulkhead (see 
illustration). 
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6 Disconnect the wiring connector from the 
wiper motor, then manoeuvre the wiper linkage 
frame and motor out from the underside of the 
scuttle (see illustrations). 

7 To remove the motor from the linkage, 
prise the linkage balljoints off the motor crank 
arm ballpin, using a large screwdriver (see 
illustration). 

8 Undo the three retaining bolts and remove 
the motor from the linkage frame (see 
illustration). 

Refitting 

9 Refitting is a reversal of removal, noting the 
following points: 

a) Switch the wiper motor on then switch it 
off so that it stops in the ‘parked’ position 
before refitting the wiper arms. 

b) Refit the wiper arms as described in 
Section 12. 

c) On completion, check the wipers for 
satisfactory operation. 


14 Tailgate/rear door 
wiper motor – 
removal and refitting 


HET 


Tailgate wiper motor 


Removal 


1 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

2 Remove the wiper arm as described in 
Section 12. 

3 Remove the tailgate trim panel as described 
in Chapter 11, Section 9 

4 Undo the retaining nut and remove the 
spacer ring securing the wiper linkage to the 
tailgate (see illustration). 

5 Disconnect the wiring connector from the 
wiper motor (see illustration). 

6 Disconnect the washer hose at the plastic 
connector (see illustration). 

7 Undo the two bolts and remove the wiper 
motor and linkage from the tailgate (see 
illustration). 

8 To remove the motor from the linkage, first 
make an alignment mark on the motor crank 
arm and a corresponding mark on the linkage 
frame. 

9 Hold the motor crank arm using an 
open-ended spanner, then unscrew the crank 
arm retaining nut with a second spanner. 

10 Lift off the crank arm, then undo the three 
retaining bolts and remove the motor from the 
linkage frame. 

Refitting 

11 Refitting is a reversal of removal, aligning 
the marks made on removal when refitting the 


crank arm. Check for satisfactory operation 
on completion. 


Rear door wiper motor 


Removal 


12 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 


13.6a Disconnect the wiring connector 
from the wiper motor... 
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13.6b ...then manoeuvre the wiper linkage 
frame and motor out from the underside of 
the scuttle 


13.7 Prise the linkage balljoints off the 
wiper motor crank arm ballpin using a 
large screwdriver 


14.4 Undo the retaining nut (arrowed) and 
remove the spacer ring securing the wiper 
linkage to the tailgate 


14.6 Disconnect the washer hose at the 
plastic connector 


13.8 Undo the three retaining bolts 
(arrowed) and remove the wiper motor 
from the linkage frame 


14.5 Disconnect the wiring connector from 
the tailgate wiper motor 


14.7 Undo the two bolts (arrowed) and 
remove the wiper motor and linkage from 
the tailgate 
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14.15 Undo the retaining nut and remove vs 
the spacer ring securing the wiper linkage 14.16а Disconnect the wiper motor wiring 
to the door connector... 


connector and washer hose (see 
illustrations). 

17 Undo the three bolts and remove the 
wiper motor and linkage from the door (see 
illustrations). 

18 To remove the motor from the linkage, first 
make an alignment mark on the motor crank 
arm and a corresponding mark on the linkage 
frame. 

19 Hold the motor crank arm using an 
open-ended spanner, then unscrew the crank 
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n уне EN | arm retaining nut with a second spanner (see 
— —————— t = illustration). 
14.17a Undo the three bolts (arrowed)... 14.17b ...and remove the wiper motor and 20 Lift off the crank arm, then undo the three 
linkage from the door retaining bolts and remove the motor from the 
13 Remove the wiper arm as described in 15 Undo the retaining nut and remove the linkage frame (see illustrations). 
Section 12. spacer ring securing the wiper linkage to the Refitting 
14 Remove the rear door trim panel as door (see illustration). PREI € 
21 Refitting is a reversal of removal, aligning 


the marks made on removal when refitting the 
crank arm. Check for satisfactory operation 
on completion. 


described in Chapter 11, Section 9 16 Disconnect the wiper motor wiring 


15 Windscreen/tailgate/rear door 2. 
washer system components — X 
removal and refitting 


WK 


Washer reservoir 


Removal 


1 Remove the air cleaner assembly as 
described in Chapter 4A, Section 2. 

2 On vehicles equipped with power steering, 
lift the power steering fluid reservoir out of its 
mounting bracket and move it to one side. 

3 Disconnect the wiring connector and washer 
hoses from the washer pump (see illustration). 
4 Undo the two retaining nuts and lift the 
reservoir out of the engine compartment. 
Refitting 

5 Refitting is a reversal of removal. 

6 On completion, top-up the reservoir with 


the required water/washer solution mix, and 
check for leaks and satisfactory operation. 


Washer pump 


: > E 
14.19 Hold the motor crank arm using an 14.20a Lift off the crank arm... 
open-ended spanner, then unscrew the 
crank arm retaining nut 


Removal 
14.20b ...then undo the three bolts 15.3 Disconnect the wiring connector 7 On vehicles equipped with power steering. 
(arrowed) and remove the motor from the and washer hoses from the washer pump ій the power steering fluid reservoir out of its 
linkage frame (arrowed) mounting bracket and move it to one side. 


15.12 Undo the three screws securing the 
air intake grille to the bonnet 
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15.13a Carefully release the retaining 
tabs... 


15.13b ...and lift the air intake grille from 
its location 


15.14 Disconnect the windscreen washer 
hose at the rubber connector 


8 Disconnect the wiring connector and 
washer hoses from the reservoir pump (see 
illustration 15.3). 

9 Carefully prise the pump out of the seal in 
the reservoir. 


Refitting 


10 Refitting is a reversal of removal. Lubricate 
the pump seal with a little washing-up liquid, 
to ease fitting of the pump. 

11 On completion, top-up the reservoir with 
the required water/washer solution mix, and 
check for leaks and satisfactory operation. 


Windscreen washer jets 


Removal 


12 Undo the three screws securing the air 
intake grille to the bonnet (see illustration). 
13 Using a plastic spatula or similar tool 
carefully release the retaining tabs and lift the air 
intake grille from its location (see illustrations). 
14 Disconnect the windscreen washer hose 
at the rubber connector (see illustration). 

15 If the vehicle is equipped with heated 
windscreen washer jets, release the washer jet 
wiring from the retaining clips and disconnect 
the connectors (see illustrations). Remove 
the air intake grille. 

16 Depress the tab on the end of the jet with 
a screwdriver and push the jet out of the air 
intake grille (see illustrations). 

Refitting 

17 Refitting is a reversal of removal. On 
completion, check that each nozzle provides 


a strong jet of washer fluid. The jets should 
be aimed to spray at a point slightly above 


15.15a Where applicable, release the 
washer jet wiring from the retaining clips... 


the centre of the windscreen. If necessary, 
adjust the jets using a pin. Note that on 
vehicles where the water is sprayed across 
the windscreen in the shape of a fan, it is not 
possible to adjust the position of the jets. 


Tailgate/rear door washer jets 


Removal 


18 Remove the tailgate wiper motor or rear 
door wiper motor as described in Section 14. 
19 Pull the jet connecting pipe out of the 
lower end of the wiper arm shaft, then remove 
the jet from the upper end of the shaft. 


Refitting 


20 Refitting is a reversal of removal. On 
completion, check that the nozzle provides a 
strong jet of washer fluid. The jet should be 
aimed to spray at the centre of the wiped area 
of the glass. If necessary, adjust the jet using 
a pin. 


15.16a Depress the tab on the end of the 
jet with a screwdriver... 


15.15b ...and disconnect the connectors 


16 Audio unit - 
removal and refitting 


ж? 


Removal 


Note: This Section applies only to VW 
standard-fit audio equipment. 

1 Removal of the audio unit requires the use 
of two VW special tools 3316. Equivalent 
tools are available from car audio specialists. 
If the audio unit incorporates a navigation 
system, four of the special tools will be 
required. 

2 Disconnect the battery negative terminal 
(refer to Disconnecting the battery). 

3 Insert the two special tools into the slots on 
each side of the audio unit. Using the tools, 
pull the audio unit from the facia. 

4 Disconnect the wiring and aerial connections 


15.166 ...and push the jet out of the air 
intake grille 
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17.1 Carefully lever up the inner facing 
edge of the speaker grille 


at the rear of the unit, and remove the unit 
from the vehicle. 
5 Remove the special tools. 


Refitting 

6 Refitting is a reversal of removal. When the 
leads are reconnected to the rear of the unit, 
press it into position to the point where the 
retaining clips are felt to engage. 


17 Loudspeakers - 
removal and refitting 


Ж” 


Ғасіа mounted loudspeakers 


Removal 


1 Using a small screwdriver, carefully lever up 
the inner facing edge of the speaker grille (see 
illustration). 

2 Disengage the lugs on the outer facing edge 
and remove the speaker grille (see illustration). 
3 Lift the loudspeaker out of the facia, 
disconnect the wiring connector and remove 
the speaker (see illustration). 


Refitting 
4 Refitting is a reversal of removal. 


Loudspeakers in the door trim 
and side trim panels 


Removal 


5 Carefully lever off the loudspeaker cover 
using a small screwdriver. 

6 Undo the four screws and remove the 
loudspeaker from the panel. 

7 Disconnect the wiring connector and 
remove the loudspeaker. 


Refitting 
8 Refitting is a reversal of removal. 


18 Anti-theft alarm system 


and engine immobiliser — 
general information 


An anti-theft alarm and immobiliser system 
is fitted as standard or optional equipment. 
Should the system become faulty, the vehicle 
should be taken to a VW dealer or specialist 
for examination. They will have access to a 


17.2 Disengage the lugs on the outer 
facing edge and remove the speaker grille 


special diagnostic tester which will quickly 
trace any fault present in the system. 


19 Airbag system - 
general information 
and precautions 


General information 


A driver’s airbag, located in the steering 
wheel centre pad is available as an option on 
later models. Additionally, a passenger's airbag 
located in the facia is also optionally available. 

The system is armed only when the ignition 
is switched on however, a reserve power 
source maintains a power supply to the 
system in the event of a break in the main 
electrical supply. The system is activated by a 
‘g’ sensor (deceleration sensor), incorporated 
in the airbag control unit. 

The airbags are inflated by gas generators, 
which force the bags out from their locations. 
Although these are safety items, their 
deployment is violently rapid, and this may 
cause injury if they are triggered unintentionally. 


Precautions 
\ Warning: The following precautions 


must be observed when working 

on vehicles equipped with an 
airbag system, to prevent the possibility of 
personal injury. 


General precautions 


The following precautions must be observed 
when carrying out work on a vehicle equipped 
with an airbag: 

a) Do not disconnect the battery with the 
engine running. 

b) Before carrying out any work in the 
vicinity of the airbag, removal of any of the 
airbag components, or any welding work 
on the vehicle, de-activate the system as 
described later in this Section. 

c) Do not attempt to test any of the airbag 
system circuits using test meters or any 
other test equipment. 

d) If the airbag warning light comes on, 
or any fault in the system is suspected, 
consult a VW dealer without delay. Do not 
attempt to carry out fault diagnosis, or 
any dismantling of the components. 


17.3 Lift the loudspeaker out of the facia 
and disconnect the wiring connector 


Precautions when handling an airbag 


a) Transport the airbag by itself, bag upward. 

b) Do not put your arms around the airbag. 

c) Carry the airbag close to the body, bag 
outward. 

d) Do not drop the airbag or expose it to 
impacts. 

е) Do not attempt to dismantle the airbag unit. 

f) Do not connect any form of electrical 
equipment to any part of the airbag circuit. 


Precautions when storing an airbag 


à) Store the unit in a cupboard with the 
airbag upward. 

b) Do not expose the airbag to temperatures 
above 80*C. 

c) Do not expose the airbag to flames. 

d) Do not attempt to dispose of the airbag - 
consult a VW dealer. 

e) Never refit an airbag which is known to be 
faulty or damaged. 


De-activation of airbag system 


The system must be de-activated 
before carrying out any work on the airbag 
components or surrounding area: 

a) Switch on the ignition and check the 
operation of the airbag warning light on 
the instrument panel. The light should 
illuminate when the ignition is switched 
on, then extinguish. 

b) Switch off the ignition. 

c) Remove the ignition key. 

d) Switch off all electrical equipment. 

е) Disconnect the battery negative terminal 
(refer to ‘Disconnecting the battery’). 

f) Insulate the battery negative terminal and 
the end of the battery negative lead to 
prevent any possibility of contact. 

g) Wait for at least two minutes before 
carrying out any further work. Wait at least 
ten minutes if the airbag warning light did 
not operate correctly, 


Activation of airbag system 


To activate the system on completion of any 
work, proceed as follows: 

a) Ensure that there are no occupants in the 
vehicle, and that there are no loose objects 
around the vicinity of the steering wheel. 

b) Ensure that the ignition is switched off then 
reconnect the battery negative terminal. 

с) Open the driver's door and switch on the 
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ignition, without reaching in front of the 
steering wheel. Check that the airbag 
warning light illuminates briefly then 
extinguishes. 

d) Switch off the ignition. 

e) If the airbag warning light does not operate 
as described in paragraph c), consult a VW 
dealer before driving the vehicle. 


20 Airbag system components - 2. 
removal and refitting 


А 


Driver’s airbag 


Warning: Refer to the precautions 
given in Section 19 before 
attempting to carry out work on 
any of the airbag components. 


Removal - pre-August 1998 models 


1 De-activate the airbag system as described 
in Section 19. The airbag unit is an integral 
part of the steering wheel centre pad. 

2 Turn the steering wheel into the centre 
position (wheels in straight-ahead position). 

3 From behind the steering wheel, undo the 
Torx head airbag retaining screw. 

4 Withdraw the airbag from the steering wheel 
and disconnect the wiring connector. 

5 Remove the airbag and store it in a safe 
place, with reference to the precautions in 
Section 19. 


Removal - August 1998 models onward 


6 De-activate the airbag system as described 
in Section 19. The airbag unit is an integral 
part of the steering wheel centre pad. 

7 Turn the steering wheel 90° to the left so the 
spokes are uppermost. 

8 Insert a screwdriver into the access hole 
in the back of the steering wheel, with the 
screwdriver engaged over the airbag retaining 
wire spring. Move the end of the screwdriver 
upward to release the wire spring from the lug 
on the airbag, while at the same time pulling 
the side of the airbag away from the steering 
wheel (see illustrations). 

9 Turn the steering wheel 180° to the right so 
the other spokes are uppermost, then repeat 
the procedure described in paragraph 8. 

10 Once the airbag retaining wire springs 
have been released, withdraw the airbag 
from the steering wheel and disconnect the 
wiring connector (see illustrations). Remove 
the airbag and store it in a safe place, with 
reference to the precautions in Section 19. 


Refitting - all models 


11 Refitting is a reversal of removal, noting 
the following points: 
а) The battery must still be disconnected 
when reconnecting the airbag wiring. 
b) Ensure that the airbag wiring connector is 
securely reconnected. 
c) On later models the airbag must be firmly 
pressed into place to secure the retaining 
wire spring. 


20.8a Move the end of the screwdriver 
upward (shown with steering wheel 
removed)... 


P MS 47 


20.10a Withdraw the airbag from the 
steering wheel... 


Passenger’s airbag 


Removal 


12 De-activate the airbag system as 
described in Section 19. 

13 Remove the passenger's side air vent as 
described in Chapter 11, Section 29. 

14 Remove the audio unit as described in 
Section 16. 

15 Working through the audio unit and air 
vent apertures, undo the two bolts each side 
securing the airbag to the facia bracket. 

16 Withdraw the airbag from the facia and 
disconnect the wiring connector. 

17 Remove the airbag and store it in a safe 
place, with reference to the precautions in 
Section 19. 


Refitting 


18 Refitting is a reversal of removal, bearing 
in mind the following points: 


20.21 Airbag contact unit retaining screws 
(arrowed) 


20.8b ...to release the wire spring 
(arrowed) from the lug on the airbag 


..and disconnect the wiring 
connector 


a) The battery must still be disconnected 
when reconnecting the airbag wiring. 

b) Make sure that the wiring connector is 
securely reconnected. 

c) Tighten the mounting bolts securely. 


Airbag contact unit 


Removal 


19 De-activate the airbag system as 
described in Section 19. 

20 Remove the steering wheel as described 
in Chapter 10, Section 20. 

21 Undo the three retaining screws and 
remove the contact unit from the steering 
wheel (see illustration). 

Refitting 

22 Refitting is a reversal of removal. 

23 Before refitting the steering wheel, the 
contact unit should be centralised (unless it is 
known absolutely that the steering wheel was 
centralised before removal, and that the contact 
has not been turned during or since its removal). 
24 First, turn the contact unit rotor clockwise 
gently, until resistance is felt. 

25 Now turn the contact unit rotor anti- 
clockwise 3.5 turns. 

26 Refit the steering wheel as described in 
Chapter 10, Section 20. 


Airbag control unit 


27 The airbag control unit is located beneath 
the centre of the facia no attempt should be 
made to remove it. Any suspected problems 
with the control unit should be referred to a 
VW dealer. 
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Diagram 1: Starting and charging - 1.9 litre engines 
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Diagram 2: Starting and charging - 2.5 litre engines from January '96 
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Diagram 3: Starting and charging - 1.9 and 2.5 litre engines from August "98 
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Diagram 5: Typical interior lights 
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Diagram 7: Electric windows from October '93 to December '95 
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Diagram 8: Electric windows from January '96 
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Diagram 9: Windscreen & rear wipers and headlight washers from Мау ’97 
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Diagram 10: Windscreen & rear wipers and headlight washers from 2001 
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Diagram 11: Typical central locking without remote control 
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Diagram 13: Typical air conditioning from May ’92 
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Diagram 14: Typical air conditioning from January '96 
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Diagram 16: Typical Climatronic from August '98 
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Diagram 17: Typical passenger compartment ventilation 
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Typical passenger compartment ventilation with 2nd heat exchanger 
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ЖЖ Only for vehicles with automatic transmission 


Diagram 20: Typical cruise control from April '91 
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Diagram 21: Typical cruise control from May '99 
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Diagram 22: Radio from September ’90 
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Diagram 23: Radio from January '96 
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Diagram 24: Radio from Мау ’99 
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see For vehicles with navigation system and monochromatic display 
xe For vehicles without CD changer and monochromatic display 
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Dimensions and weights 


Note: Д// figures are approximate and may vary according to model. Refer to manufacturer's data for exact figures. 
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Dimensions 
Overall length: 
Van: 
SHOE WwhaalbasB. 3 oo as Т ГҮҮ, ЛЛ СҮ Т sane PIQUE 4655 mm 
Lóhg Wheelbase o. Lieu bis arama er RO PPSDPAPTRAIe A ааваа 5055 mm 
Саа e a . аг Бо ETIE EE eg Ook aves ЕЕЕ арад 5111 or 5245 mm 
Overall width (excluding door mirrors): 
М аиса ETE EEE LEE T E Ы TT 1840 mm 
E уо” e A AE A EPA aes E ET 1840 or 1979 mm 
Overall height (unladen): 
Van: 
Standard TOO! „о.га: етае аъла оа ваа аа ыа 1940 тт 
Blah YOR i: +. Лез rares АОС Ба sad ere hal Rafa АЛ i aida 2430 тт 
Ghassis Сар ss ua 9 дала Mahara к VLA а ғара Еті 1910 ог 1920 тт 
Wheelbase: 
Short вабо: аа сіз casas даче налога фаза ә 2920 тт 
LOM WhaelD886.. „д,ар da аЛа Ка 863 3320 тт 
Front track: 
Early models.....2 ches vio aoa Leases hed nee 86 Pars Rees 1575 mm 
Later nodes, 5 ла ығы атала ағам Ыраа раа 1589 тт 
Rear track: 
Early Models duis ura pe 11a uta sio га вав й ЕБ 1540 mm 
[ШЕГИ СОЕ) 5,52 UTE mi RIS EAM туа тынмын ыс» ир 1554 тт 
Weights 
Korb. welght ан. джа лере» Foard Rae RET SES AEE aE қа RA RIS 1400 to 1710 kg according to specification. Refer to manufacturer’s 


documentation for latest information. 


reFe2 Conversion factors 


Length (distance) 
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Inches (in) x25.4 
Feet (ft) x 0.305 
Miles x 1.609 
Volume (capacity) 

Cubic inches (cu in; in?) x 16.387 
Imperial pints (Imp pt) x 0.568 
Imperial quarts (Imp qt) x 1.137 
Imperial quarts (Imp qt) x 1.201 
US quarts (US qt) x 0.946 
Imperial gallons (Imp gal) x 4.546 
Imperial gallons (Imp gal) x 1.201 
US gallons (US gal) x 3.785 
Mass (weight) 

Ounces (oz) x 28.35 
Pounds (Ib) x 0.454 
Force 

Ounces-force (ozf; oz) x 0.278 
Pounds-force (Ibf; Ib) x 4.448 
Newtons (N) x 0.1 
Pressure 

Pounds-force per square inch x 0.070 
(psi; Ibf/in?; Ib/in?) 

Pounds-force per square inch x 0.068 
(psi; Ibf/in?; Ib/in?) 

Pounds-force per square inch x 0.069 
(psi; Ibf/in?; Ib/in?) 

Pounds-force per square inch x 6.895 
(psi; Ibf/in?; Ib/in?) 

Kilopascals (kPa) x 0.01 
Millibar (mbar) x 100 
Millibar (mbar) x 0.0145 - 
Millibar (mbar) x 0.75 
Millibar (mbar) x 0.401 
Millimetres of mercury (mmHg) x 0.535 
Inches of water (іпН,О) x 0.036 


Torque (moment of force) 


Pounds-force inches x 1.152 
(Ibf in; Ib in) 

Pounds-force inches x 0.113 
(Ibf in; Ib in) 

Pounds-force inches x 0.083 
(Ibf in; Ib in) 

Pounds-force feet (Ibf ft; Ib ft) x 0.138 
Pounds-force feet (Ibf ft; Ib ft) x 1.356 
Newton metres (Nm) x 0.102 
Power 

Horsepower (hp) x 745.7 
Velocity (speed) 

Miles per hour (miles/hr; mph) x 1.609 
Fuel consumption* 

Miles per gallon, Imperial (mpg) х 0.354 
Miles per gallon, US (mpg) x 0.425 


Temperature 
Degrees Fahrenheit = (°С x 1.8) + 32 
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Millimetres (mm) x 0.0394 
Metres (m) x 3.281 
Kilometres (km) x 0.621 


Cubic centimetres (cc; cm?) x 0.061 
Litres (I) x 1.76 
Litres (I) x 0.88 
US quarts (US at) x 0.833 
Litres (I) x 1.057 
Litres (1) x 0.22 
US gallons (US gal) x 0.833 
Litres (I) x 0.264 
Grams (g) x 0.035 
Kilograms (kg) x 2.205 
Newtons (N) x 3.6 
Newtons (N) x 0.225 
Kilograms-force (kgf; kg) x 9.81 
Kilograms-force per square x 14.223 
centimetre (kgf/cm?; kg/cm’) 
Atmospheres (atm) x 14.696 
Bars x 14.5 
Kilopascals (kPa) x 0.145 
Kilograms-force per square x 98.1 
centimetre (kgf/cm?; kg/cm?) 

Pascals (Pa) x 0.01 
Pounds-force per square inch х 68.947 
(psi; Ibf/in?; Ib/in?) 

Millimetres of mercury (mmHg) x 1.333 
Inches of water (inH,O) x 2.491 
Inches of water (іп Н,О) x 1.868 
Pounds-force per square inch x 27.68 
(psi; Ibf/in?; Ib/in?) 

Kilograms-force centimetre x 0.868 
(kgf cm; kg cm) 

Newton metres (Nm) x 8.85 
Pounds-force feet (Ibf ft; Ib ft) x 12 
Kilograms-force metres x 7.233 
(kgf m; kg m) 

Newton metres (Nm) x 0.738 
Kilograms-force metres x 9.804 
(kgf m; kg m) 

Watts (W) x 0.0013 
Kilometres per hour (km/hr; kph) x 0.621 
Kilometres per litre (km/l) x 2.825 
Kilometres per litre (km/l) x 2.352 
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Inches (in) 
Feet (ft) 
Miles 


Cubic inches (cu in; їп?) 
Imperial pints (Imp pt) 
Imperial quarts (Imp qt) 
Imperial quarts (Imp qt) 
US quarts (US qt) 
Imperial gallons (Imp gal) 
Imperial gallons (Imp gal) 
US gallons (US gal) 


Ounces (oz) 
Pounds (Ib) 


Ounces-force (ozf; oz) 
Pounds-force (lbf; Ib) 
Newtons (N) 


Pounds-force per square inch 
(psi; Ibf/in?; Ib/in?) 
Pounds-force per square inch 
(psi; Ibf/in?; Ib/in?) 
Pounds-force per square inch 
(psi; Ibf/in?; Ib/in?) 
Pounds-force per square inch 
(psi; Ibf/in?; Ib/in?) 
Kilopascals (kPa) 


Millibar (mbar) 
Millibar (mbar) 


Millibar (mbar) 

Millibar (mbar) 

Millimetres of mercury (mmHg) 
Inches of water (inH,O) 


Pounds-force inches 

(Ibf in; Ib in) 

Pounds-force inches 

(Ibf in; Ib in) 

Pounds-force inches 

(Ibf in; Ib in) 

Pounds-force feet (Ibf ft; Ib ft) 


Pounds-force feet (Ibf ft; Ib ft) 
Newton metres (Nm) 


Horsepower (hp) 


Miles per hour (miles/hr; mph) 


Miles per gallon, Imperial (mpg) 
Miles per gallon, US (mpg) 


Degrees Celsius (Degrees Centigrade; °С) = (°Е - 32) x 0.56 


* [tis common practice to convert from miles per gallon (mpg) to litres/100 kilometres (I/100km), where mpg x 1/100 km = 282 


Spare parts are available from many 
sources, including maker’s appointed 
garages, accessory shops, and motor factors. 
To be sure of obtaining the correct parts, it will 
sometimes be necessary to quote the vehicle 
identification number. If possible, it can also 
be useful to take the old parts along for 
positive identification. Items such as starter 
motors and alternators may be available 
under a service exchange scheme - any parts 
returned should be clean. 

Our advice regarding spare parts is as 
follows. 


Officially appointed garages 
This is the best source of parts which 
are peculiar to your car, and which are not 
otherwise generally available (eg, badges, 
interior trim, certain body panels, etc). It is 
also the only place at which you should buy 
parts if the vehicle is still under warranty. 


Accessory shops 

These are very good places to buy materials 
and components needed for the maintenance 
of your vehicle (oil, air and fuel filters, light 


Buying spare parts неғез 


bulbs, drivebelts, greases, brake pads/shoes, 
touch-up paint, etc). Components of this 
nature sold by a reputable shop are of the 
same standard as those used by the vehicle 
manufacturer. 

Besides components, these shops also 
sell tools and general accessories, usually 
have convenient opening hours, charge lower 
prices, and can often be found close to home. 
Some accessory shops have parts counters 
where components needed for almost any 
repair job can be purchased or ordered. 


Motor factors 

Good factors will stock all the more 
important components which wear out 
comparatively quickly, and can sometimes 
supply individual components needed for the 
overhaul of a larger assembly (eg, brake seals 
and hydraulic parts, bearing shells, pistons, 
valves). They may also handle work such as 
cylinder block reboring, crankshaft regrinding, 
etc. 


Tyre and exhaust specialists 


These outlets may be independent, or 


members of a local or national chain. They 
frequently offer competitive prices when 
compared with a main dealer or local garage, 
but it will pay to obtain several quotes before 
making a decision. When researching prices, 
also ask what 'extras' may be added - for 
instance fitting a new valve and balancing the 
wheel are both commonly charged on top of 
the price of a new tyre. 


Other sources 


Beware of parts or materials obtained from 
market stalls, car boot sales or similar outlets. 
Such items are not invariably sub-standard, 
but there is little chance of compensation if 
they do prove unsatisfactory. In the case of 
safety-critical components such as brake 
pads, there is the risk not only of financial 
loss, but also of an accident causing injury or 
death. 

Second-hand components or assemblies 
obtained from a car breaker can be a good 
buy in some circumstances, but this sort of 
purchase is best made by the experienced 
DIY mechanic. 


Vehicle identification 


Modifications are a continuing and 
unpublished process in vehicle manufacture, 
quite apart from major model changes. Spare 
parts manuals and lists are compiled upon a 
numerical basis, the individual vehicle numbers 
being essential to correct identification of the 
component required. 

When ordering spare parts, always give 
as much information as possible. Quote the 
vehicle type, year of manufacture and vehicle 


Vehicle identification number on the radiator upper crossmember 


identification and/or engine numbers as 
appropriate. 

The Vehicle Identification Number (VIN) 
is given on the vehicle data sticker. It is also 
located on the radiator upper crossmember 
and stamped on the right-hand side of the 
body below the windscreen (see illustration). 

The vehicle data sticker is located either on the 
underside of the passenger compartment fuse/ 
relay box or at the base of the A-pillar on the 


driver's side (see illustration). The data sticker 
includes the Vehicle Identification Number (VIN), 
engine code, paint and trim colour codes and 
other additional vehicle information. 

The engine number is stamped on a 
horizontal flat located on the front facing side 
of the cylinder block below the cylinder head 
joint and is also given on a sticker on the 
timing belt upper cover. The engine code is 
also given on the vehicle data sticker. 
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Vehicle data sticker information 


1 Production control number 5 Engine and gearbox code 
2 Vehicle identification number letters 

3 Model code number 6 Paint number/interior trim 
4 Model explanation/engine code 


output 


7 Optional extra number 


aer General repair procedures 


Whenever servicing, repair or overhaul work 
is carried out on the car or its components, 
observe the following procedures and 
instructions. This will assist in carrying out 
the operation efficiently and to a professional 
standard of workmanship. 


Joint mating faces and gaskets 


When separating components at their 
mating faces, never insert screwdrivers or 
similar implements into the joint between the 
faces in order to prise them apart. This can 
cause severe damage which results in oil 
leaks, coolant leaks, etc upon reassembly. 
Separation is usually achieved by tapping 
along the joint with a soft-faced hammer in 
order to break the seal. However, note that this 
method may not be suitable where dowels are 
used for component location. 

Where a gasket is used between the mating 
faces of two components, a new one must be 
fitted on reassembly; fit it dry unless otherwise 
stated in the repair procedure. Make sure that 
the mating faces are clean and dry, with all 
traces of old gasket removed. When cleaning 
a joint face, use a tool which is unlikely to 
score or damage the face, and remove any 
burrs or nicks with an oilstone or fine file. 

Make sure that tapped holes are cleaned 
with a pipe cleaner, and keep them free of 
jointing compound, if this is being used, 
unless specifically instructed otherwise. 

Ensure that all orifices, channels or pipes 
are clear, and blow through them, preferably 
using compressed air. 


Oil seals 


Oil seals can be removed by levering them 
out with a wide flat-bladed screwdriver or 
similar implement. Alternatively, a number of 
self-tapping screws may be screwed into the 
seal, and these used as a purchase for pliers 
or some similar device in order to pull the seal 
free. 

Whenever an oil seal is removed from its 
working location, either individually or as part 
of an assembly, it should be renewed. 

The very fine sealing lip of the seal is easily 
damaged, and will not seal if the surface it 
contacts is not completely clean and free from 
scratches, nicks or grooves. If the original 
sealing surface of the component cannot 
be restored, and the manufacturer has not 
made provision for slight relocation of the seal 
relative to the sealing surface, the component 
should be renewed. 

Protect the lips of the seal from any surface 
which may damage them in the course of 
fitting. Use tape or a conical sleeve where 
possible. Where indicated, lubricate the seal 
lips with oil before fitting and, on dual-lipped 
seals, fill the space between the lips with 
grease. 

Unless otherwise stated, oil seals must 
be fitted with their sealing lips toward the 
lubricant to be sealed. 

Use a tubular drift or block of wood of the 
appropriate size to install the seal and, if the 


seal housing is shouldered, drive the seal 
down to the shoulder. If the seal housing is 
unshouldered, the seal should be fitted with 
its face flush with the housing top face (unless 
otherwise instructed). 


Screw threads and fastenings 


Seized nuts, bolts and screws are quite a 
common occurrence where corrosion has set 
in, and the use of penetrating oil or releasing 
fluid will often overcome this problem if the 
offending item is soaked for a while before 
attempting to release it. The use of an impact 
driver may also provide a means of releasing 
such stubborn fastening devices, when used 
in conjunction with the appropriate screwdriver 
bit or socket. If none of these methods works, 
it may be necessary to resort to the careful 
application of heat, or the use of a hacksaw or 
nut splitter device. Before resorting to extreme 
methods, check that you are not dealing with 
a left-hand thread! 

Studs are usually removed by locking two 
nuts together on the threaded part, and then 
using a spanner on the lower nut to unscrew 
the stud. Studs or bolts which have broken off 
below the surface of the component in which 
they are mounted can sometimes be removed 
using a stud extractor. 

Always ensure that a blind tapped hole is 
completely free from oil, grease, water or 
other fluid before installing the bolt or stud. 
Failure to do this could cause the housing to 
crack due to the hydraulic action of the bolt or 
stud as it is screwed in. 

For some screw fastenings, notably cylinder 
head bolts or nuts, torque wrench settings are 
no longer specified for the latter stages of 
tightening, "angle-tightening" being called up 
instead. Typically, a fairly low torque wrench 
setting will be applied to the bolts/nuts in the 
correct sequence, followed by one or more 
stages of tightening through specified angles. 

When checking or retightening a nut or 
bolt to a specified torque setting, slacken the 
nut or bolt by a quarter of a turn, and then 
retighten to the specified setting. However, 
this should not be attempted where angular 
tightening has been used. 


Locknuts, locktabs and washers 


Any fastening which will rotate against 
a component or housing during tightening 
should always have a washer between it and 
the relevant component or housing. 

Spring or split washers should always be 
renewed when they are used to lock a critical 
component such as a big-end bearing retaining 
bolt or nut. Locktabs which are folded over to 
retain a nut or bolt should always be renewed. 

Self-locking nuts сап be re-used іп non- 
critical areas, providing resistance can be 
felt when the locking portion passes over the 
bolt or stud thread. However, it should be 
noted that self-locking stiffnuts tend to lose 
their effectiveness after long periods of use, 
and should then be renewed as a matter of 
course. 


Split pins must always be replaced with 
new ones of the correct size for the hole. 

When thread-locking compound is found 
on the threads of a fastener which is to be 
re-used, it should be cleaned off with a wire 
brush and solvent, and fresh compound 
applied on reassembly. 


Special tools 


Some repair procedures in this manua! 
entail the use of special tools such as a 
press, two or three-legged pullers, spring 
compressors, etc. Wherever possible, 
suitable readily-available alternatives to the 
manufacturer's special tools are described. 
and are shown in use. In some instances, 
where no alternative is possible, it has 
been necessary to resort to the use of a 
manufacturer's tool, and this has been done 
for reasons of safety as well as the efficient 
completion of the repair operation. Unless 
you are highly-skilled and have a thorough 
understanding of the procedures described, 
never attempt to bypass the use of any 
special tool when the procedure described 
specifies its use. Not only is there a very 
great risk of personal injury, but expensive 
damage could be caused to the components 
involved. 


Environmental considerations 


When disposing of used engine oil, brake 
fluid, antifreeze, etc, give due consideration 
to any detrimental environmental effects. Do 
not, for instance, pour any of the above liquids 
down drains into the general sewage system, 
or onto the ground to soak away. Many loca! 
council refuse tips provide a facility for waste 
oil disposal, as do some garages. You can 
find your nearest disposal point by calling the 
Environment Agency on 08708 506 506 or by 
visiting www.oilbankline.org.uk. 


OIL CARE 


Note: It is illegal and anti-social to dump oil 
down the drain. To find the location of your 
local oil recycling bank, call 08708 506 506 
or visit www.oilbankline.org.uk. 


Jacking and vehicle support reres 


The jack supplied with the vehicle tool kit 
should only be used for changing roadwheels 
— see Wheel changing at the front of this 
manual. Ensure the jack head is correctly 
engaged before attempting to raise the 
vehicle. When carrying out any other kind of 
work, raise the vehicle using a hydraulic jack, 


and always supplement the jack with axle 
stands positioned under the vehicle jacking 
points or structural members. 

When jacking up the vehicle with a trolley 
jack, position the jack head under one of the 
relevant jacking points, front subframe or 
vehicle structural members. Do not jack the 


vehicle under the sump or any of the steering 
or suspension components. Supplement the 
jack using axle stands. 
Warning: Never work under, 
A around, or near a raised vehicle, 
unless it is adequately supported 
in at least two places. 


Disconnecting the battery 


Numerous systems fitted to the vehicle 
require battery power to be available at 
all times, either to ensure their continued 
operation (such as the clock) or to maintain 
control unit memories which would be erased 
if the battery were to be disconnected. 
Whenever the battery is to be disconnected 
therefore, first note the following, to ensure 
that there are no unforeseen consequences of 
this action: 

a) First, on any vehicle with central locking, 
it is a wise precaution to remove the key 
from the ignition, and to keep it with you, 
so that it does not get locked in, if the 
central locking should engage accidentally 
when the battery is reconnected. 

b) Depending on vehicle and specification, 
the anti-theft alarm system may be of 
the type which is automatically activated 
when the vehicle battery is disconnected 
and/or reconnected. To prevent the alarm 
sounding on models so equipped, switch 


the ignition on, then off, and disconnect 
the battery within15 seconds. If the 
alarm is activated when the battery is 
reconnected, deactivate the alarm by 
locking and unlocking one of the front 
doors. 

If a security-coded audio unit is fitted, 
and the unit and/or the battery is 
disconnected, the unit will not function 
again on reconnection until the correct 
security code is entered. Details of this 
procedure, which varies according to the 
unit fitted, are given in the vehicle audio 
system operating instructions. Ensure 
you have the correct code before you 
disconnect the battery. If you do not 
have the code or details of the correct 
procedure, but can supply proof of 
ownership and a legitimate reason for 
wanting this information, a VW dealer тау 
be able to help. 

а) On later models, the engine management 


С, 
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electronic control unit is of the 'self- 
learning' type, meaning that as it operates, 
it also monitors and stores the settings 
which give optimum engine performance 
under all operating conditions. When the 
battery is disconnected, these settings 
are lost and the ECU reverts to the base 
settings programmed into its memory at 
the factory. On restarting, this may lead 

to the engine running/idling roughly for a 
short while, until the ECU has re-learned 
the optimum settings. This process is best 
accomplished by taking the vehicle on a 
road test (for approximately 15 minutes), 
covering all engine speeds and loads, 
concentrating mainly in the 2500 to 

3500 rpm region. 

е) On all models, when reconnecting the 
battery after disconnection, switch on the 
ignition and wait 10 seconds to allow the 
electronic vehicle systems to stabilise and 
re-initialise. 


nere Tools and working facilities 


Introduction 


A selection of good tools is a fundamental 
requirement for anyone contemplating the 
maintenance and repair of a motor vehicle. 
For the owner who does not possess any, 
their purchase will prove a considerable 
expense, offsetting some of the savings made 
by doing-it-yourself. However, provided that 
the tools purchased meet the relevant national 
safety standards and are of good quality, they 
will last for many years and prove an extremely 
worthwhile investment. 

To help the average owner to decide which 
tools are needed to carry out the various tasks 
detailed in this manual, we have compiled 
three lists of tools under the following 
headings: Maintenance and minor repair, 
Repair and overhaul, and Special. Newcomers 
to practical mechanics should start off with 
the Maintenance and minor repair tool kit, 
and confine themselves to the simpler jobs 
around the vehicle. Then, as confidence and 
experience grow, more difficult tasks can be 
undertaken, with extra tools being purchased 
as, and when, they are needed. In this way, a 
Maintenance and minor repair tool kit can be 
built up into a Repair and overhaul tool kit over 
a considerable period of time, without any 
major cash outlays. The experienced do-it- 
yourselfer will have a tool kit good enough for 
most repair and overhaul procedures, and will 
add tools from the Special category when it is 
felt that the expense is justified by the amount 
of use to which these tools will be put. 


444882222 


Maintenance апа | 
minor repair tool kit 


The tools given in this list should be 
considered as a minimum requirement if 
routine maintenance, servicing and minor 
repair operations are to be undertaken. We 
recommend the purchase of combination 
spanners (ring one end, open-ended the other); 
although more expensive than open-ended 
ones, they do give the advantages of both 
types of spanner. 

O Combination spanners: 

Metric - 8 to 19 mm inclusive 
Adjustable spanner - 35 mm jaw (approx.) 
Spark plug spanner (with rubber insert) - 
petrol models 

Spark plug gap adjustment tool - 
petrol models 

Set of feeler gauges 

Brake bleed nipple spanner 
Screwdrivers: 

Flat blade - 100 mm long x 6 mm dia 
Cross blade - 100 mm long x 6 mm dia 
Torx - various sizes (not all vehicles) 
Combination pliers 

Hacksaw (junior) 

Tyre pump 

Tyre pressure gauge 

Oil can 

Oil filter removal tool (if applicable) 
Fine emery cloth 

Wire brush (small) 

O Funnel (medium size) 

O Sump drain plug key (not all vehicles) 
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Sockets and reversible ratchet drive 


Torx key, socket and bit 


Brake bleeding kit 


Hose clamp 


Repair and overhaul tool kit 


These tools are virtually essential for anyone 
undertaking any major repairs to a motor 
vehicle, and are additional to those given in 
the Maintenance and minor repair list. Included 
in this list is a comprehensive set of sockets. 
Although these are expensive, they will be 
found invaluable as they are so versatile - 
particularly if various drives are included in the 
set. We recommend the half-inch square-drive 
type, as this can be used with most proprietary 
torque wrenches. 

The tools in this list will sometimes need to 
be supplemented by tools from the Special list: 
Г] Sockets to cover range in previous list 

(including Torx sockets) 
L] Reversible ratchet drive (for use with 
sockets) 
Г] Extension piece, 250 mm (for use with 
sockets) 
L] Universal joint (for use with sockets) 
0 Flexible handle or sliding T “breaker bar" 
(for use with sockets) 
Г] Torque wrench (for use with sockets) 
[] Self-locking grips 
O Ball pein hammer 
[] Soft-faced mallet (plastic or rubber) 
O Screwdrivers: 
Flat blade - long & sturdy, short (chubby), 
and narrow (electrician's) types 
Cross blade - long & sturdy, and short 
(chubby) types 
O Pliers: 
Long-nosed 
Side cutters (electrician’s) 
Circlip (internal and external) 
Г] Cold chisel - 25 mm 
O Scriber 
O Scraper 
O Centre-punch 
Pin punch 
[] Hacksaw 
O Brake hose clamp 
[1 Brake/clutch bleeding kit 
[] Selection of twist drills 
[] Steel rule/straight-edge 
L] Allen keys (inc. splined/Torx type) 
О Selection of files 
[] Wire brush 
L] Axle stands 
(1 Jack (strong trolley or hydraulic type) 
ГІ Light with extension lead 
] Universal electrical multi-meter 


Angular-tightening gauge 


Tools and working facilities rer-7 


Special tools 


The tools in this list are those which are not 
used regularly, are expensive to buy, or which 
need to be used in accordance with their 
manufacturers’ instructions. Unless relatively 
difficult mechanical jobs are undertaken 
frequently, it will not be economic to buy 
many of these tools. Where this is the case, 
you could consider clubbing together with 
friends (or joining a motorists’ club) to make a 
joint purchase, or borrowing the tools against 
a deposit from a local garage or tool hire 
specialist. 

The following list contains only those 
tools and instruments freely available to the 
public, and not those special tools produced 
by the vehicle manufacturer specifically for 
its dealer network. You will find occasional 
references to these manufacturers’ special 
tools in the text of this manual. Generally, an 
alternative method of doing the job without 
the vehicle manufacturers’ special tool 
is given. However, sometimes there is no 
alternative to using them. Where this is the 
case and the relevant tool cannot be bought 
or borrowed, you will have to entrust the 
work to a dealer. 

Angular-tightening gauge 

Valve spring compressor 

Valve grinding tool 

Piston ring compressor 

Piston ring removal/installation tool 
Cylinder bore hone 

Balljoint separator 

Coil spring compressors (where 
applicable) 

Two/three-legged hub and bearing 
puller 

Impact screwdriver 

Micrometer and/or vernier calipers 
Dial gauge 

Tachometer 

Fault code reader 

Cylinder compression gauge 
Hand-operated vacuum pump and gauge 
Clutch plate alignment set 

Brake shoe steady spring cup removal 
tool 

Bush and bearing removal/installation 
set 

Stud extractors 

Tap and die set 

Lifting tackle 
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Oil filter removal tool (strap wrench type) 


Buying tools 

Reputable motor accessory shops and 
superstores often offer excellent quality tools 
at discount prices, so it pays to shop around. 

Remember, you don’t have to buy the most 
expensive items on the shelf, but it is always 
advisable to steer clear of the very cheap tools. 
Beware of ‘bargains’ offered on market stalls, 
on-line or at car boot sales. There are plenty 
of good tools around at reasonable prices, but 
always aim to purchase items which meet the 
relevant national safety standards. If in doubt, 
ask the proprietor or manager of the shop for 
advice before making a purchase. 


Care and maintenance of tools 


Having purchased a reasonable tool kit, it 
is necessary to keep the tools in a clean and 
serviceable condition. After use, always wipe 
off any dirt, grease and metal particles using a 
clean, dry cloth, before putting the tools away. 
Never leave them lying around after they have 
been used. A simple tool rack on the garage or 
workshop wall for items such as screwdrivers 
and pliers is a good idea. Store all normal 
spanners and sockets in a metal box. Any 
measuring instruments, gauges, meters, etc, 
must be carefully stored where they cannot be 
damaged or become rusty. 

Take a little care when tools are used. 
Hammer heads inevitably become marked, 
and screwdrivers lose the keen edge on 
their blades from time to time. A little timely 
attention with emery cloth or a file will soon 
restore items like this to a good finish. 


Micrometers 


Compression tester 


Working facilities 


Not to be forgotten when discussing tools 
is the workshop itself. If anything more than 
routine maintenance is to be carried out, a 
suitable working area becomes essential. 

It is appreciated that many an owner- 
mechanic is forced by circumstances to 
remove an engine or similar item without the 
benefit of a garage or workshop. Having done 
this, any repairs should always be done under 
the cover of a roof. 

Wherever possible, any dismantling should 
be done on a clean, flat workbench or table at 
a suitable working height. 

Any workbench needs a vice; one with a 
jaw opening of 100 mm is suitable for most 
jobs. As mentioned previously, some clean dry 
storage space is also required for tools, as well 
as for any lubricants, cleaning fluids, touch-up 
paints etc, which become necessary. 

Another item which may be required, and 
which has a much more general usage, is 
an electric drill with a chuck capacity of at 
least 8 mm. This, together with a good range 
of twist drills, is virtually essential for fitting 
accessories. 

Last, but not least, always keep a supply 
of old newspapers and clean, lint-free rags 
available, and try to keep any working area as 
clean as possible. 


Bearing puller 


reres MOT test checks 


This is a guide to getting your vehicle through the MOT test. 
Obviously it will not be possible to examine the vehicle to the same 
standard as the professional MOT tester. However, working through the 
following checks will enable you to identify any problem areas before 


submitting the vehicle for the test. 


It has only been possible to summarise the test requirements here, 
based on the regulations in force at the time of printing. Test standards 
are becoming increasingly stringent, although there are some 


exemptions for older vehicles. 


An assistant will be needed to help carry out some of these checks. 


The checks have been sub-divided into four categories, as follows: 
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1 Checks carried out 2 Checks carried out 3 Checks carried out 4 Checks carried out on 
FROM THE DRIVER'S WITH THE VEHICLE ON WITH THE VEHICLE YOUR VEHICLE'S 
SEAT THE GROUND RAISED AND THE EXHAUST EMISSION 

WHEELS FREE TO SYSTEM 
TURN 


1 Checks carried out 
FROM THE DRIVER'S SEAT 


Handbrake (parking brake) 


LiTest the operation of the handbrake. 
Excessive travel (too many clicks) indicates 
incorrect brake or cable adjustment. 

L]Check that the handbrake cannot be 
released by tapping the lever sideways. Check 
the security of the lever mountings. 


Olf the parking brake is foot-operated, check 
that the pedal is secure and without excessive 
travel, and that the release mechanism 
operates correctly. 

Where applicable, test the operation of the 
electronic handbrake. The brake should engage 
and disengage without excessive delay. If the 
warning light does not extinguish when the 
brake is disengaged, this could indicate a fault 
which will need further investigation. 


Footbrake 


CI Depress the brake pedal and check that it 
does not creep down to the floor, indicating 
a master cylinder fault. Release the pedal, 


wait a few seconds, then depress it again. If 
the pedal travels nearly to the floor before firm 
resistance is felt, brake adjustment or repair 
is necessary. If the pedal feels spongy, there 
is air in the hydraulic system which must be 
removed by bleeding. 


d 

O Check that the brake pedal is secure and in 
good condition. Check also for signs of fluid 
leaks on the pedal, floor or carpets, which 
would indicate failed seals in the brake master 
cylinder. 

Check the servo unit (when applicable) by 
operating the brake pedal several times, then 
keeping the pedal depressed and starting the 
engine. As the engine starts, the pedal will 
move down slightly. If not, the vacuum hose 
or the servo itself may be faulty. 


Steering wheel and column 


(J Examine the steering wheel for fractures or 
looseness of the hub, spokes or rim. 

О Моуе the steering wheel from side to 
side and then up and down. Check that the 
steering wheel is not loose on the column, 
indicating wear or a loose retaining nut. 
Continue moving the steering wheel as before, 
but also turn it slightly from left to right. 


C Check that the steering wheel is not loose 
on the column, and that there is no abnorma 
movement of the steering wheel, indicating 
wear in the column support bearings or 
couplings. 

О Check that the ignition lock (where fitted 
engages and disengages correctly. 

O Steering column adjustment mechanisms 
(where fitted) must be able to lock the column 
securely in place with no play evident. 


Windscreen, mirrors and sunvisor 


L]The windscreen must be free of cracks 
or other significant damage within the 
driver's field of view. (Small stone chips 
are acceptable.) Rear view mirrors must be 
secure, intact, and capable of being adjusted. 


— 


de 290mm —+*! 
1 
1 


[] The driver's sunvisor must be capable o* 
being stored in the "up" position. 
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Seat belts and seats 


Note: Тһе following checks are applicable to 
all seat belts, front and rear. 

Examine the webbing of all the belts 
(including rear belts if fitted) for cuts, serious 
fraying or deterioration. Fasten and unfasten 
each belt to check the buckles. If applicable, 
check the retracting mechanism. Check the 
security of all seat belt mountings accessible 
from inside the vehicle, ensuring any height 
adjustable mountings lock securely in place. 
C Seat belts with pre-tensioners, once activated, 
have a "flag" or similar showing on the seat belt 
stalk. This, in itself, is not a reason for test failure. 
O The front seats themselves must be securely 
attached and the backrests must lock in the 
upright position. 


Doors 


C Both front doors must be able to be opened 
and closed from outside and inside, and must 
latch securely when closed. 


Bonnet and boot/tailgate 


(The bonnet and boot/tailgate must latch 
securely when closed. 


2 Checks carried out 
WITH THE VEHICLE ON THE 
GROUND 


Vehicle identification 


О Number plates must be in good condition, 
secure and legible, with letters and numbers 
correctly spaced ~ spacing at (A) should be 
33 mm and at (B) 11 mm. At the front, digits 
must be black on a white background and at 
the rear black on a yellow background. Other 
background designs (such as honeycomb) are 
not permitted. 


(J The VIN plate and/or homologation plate 
must be permanently displayed and legible. 
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Electrical equipment 
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LlSwitch on the ignition and check the 
operation of the horn. 

C Check the windscreen washers and wipers, 
examining the wiper blades; renew damaged 
or perished blades. Also check the operation 
of the stop-lights. 


C Check the operation of the sidelights and 
number plate lights. The lenses and reflectors 
must be secure, clean and undamaged. 

О Check the operation and alignment of the 
headlights. The headlight reflectors must 
not be tarnished and the lenses must be 
undamaged. 

[]Switch on the ignition and check the 
operation of the direction indicators (including 
the instrument panel tell-tale) and the hazard 
warning lights. Operation of the sidelights and 
stop-lights must not affect the indicators - if it 
does, the cause is usually a bad earth at the 
rear light cluster. Indicators should flash at a 
rate of between 60 and 120 times per minute 
- faster or slower than this could indicate a 
fault with the flasher unit or a bad earth at one 
of the light units. 

O Check the operation of the rear foglight(s), 
including the warning light on the instrument 
panel or in the switch. 

[The warning lights must illuminate in 
accordance with the manufacturer's design. 
For most vehicles, the ABS and other warning 
lights should illuminate when the ignition is 
switched on, and (if the system is operating 
properly) extinguish after a few seconds. Refer 
to the owner's handbook. 


Footbrake 

[]Examine the master cylinder, brake pipes 
and servo unit for leaks, loose mountings, 
corrosion or other damage. If ABS is fitted, 
this unit should also be examined for signs of 
leaks or corrosion. 
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ГІТһе fluid reservoir must be secure and the 
fluid level must be between the upper (A) and 
lower (B) markings. 


(Inspect both front brake flexible hoses for 
cracks or deterioration of the rubber. Turn the 
steering from lock to lock, and ensure that the 
hoses do not contact the wheel, tyre, or any 
part of the steering or suspension mechanism. 
With the brake pedal firmly depressed, check 
the hoses for bulges or leaks under pressure. 


Steering and suspension 


C Have your assistant turn the steering wheel 
from side to side slightly, up to the point where 
the steering gear just begins to transmit this 
movement to the roadwheels. Check for 
excessive free play between the steering wheel 
and the steering gear, indicating wear or insecurity 
of the steering column joints, the column-to- 
steering gear coupling, or the steering gear itself. 
L]Have your assistant turn the steering 
wheel more vigorously in each direction, so 
that the roadwheels just begin to turn. As 
this is done, examine all the steering joints, 
linkages, fittings and attachments. Renew 
any component that shows signs of wear or 
damage. On vehicles with power steering 
check the security and condition of the 
steering pump, drivebelt and hoses. 

[ Check that the vehicle is standing level, and 
at approximately the correct ride height. 


Shock absorbers 


[ Depress each corner of the vehicle in turn, 
then release it. The vehicle should rise and 
then settle in its normal position. If the vehicle 
continues to rise and fall, the shock absorber 
is defective. A shock absorber which has 
seized will also cause the vehicle to fail. 
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Exhaust system 


(JStart the engine. With your assistant 
holding a rag over the tailpipe, check the 
entire system for leaks. Repair or renew 
leaking sections. 


3 Checks carried out 
WITH THE VEHICLE RAISED 
AND THE WHEELS FREE TO 
TURN 


Jack up the front and rear of the 
vehicle, and securely support it on axle 
stands. Position the stands clear of the 
suspension assemblies. Ensure that the 
wheels are clear of the ground and that 
the steering can be turned from lock to 
lock. 


Steering mechanism 


C Have your assistant turn the steering from 
lock to lock. Check that the steering turns 
smoothly, and that no part of the steering 
mechanism, including a wheel or tyre, fouls 
any brake hose or pipe or any part of the body 
structure. 

Г] Examine the steering rack rubber gaiters 
for damage or insecurity of the retaining 
clips. If power steering is fitted, check for 
signs of damage or leakage of the fluid 
hoses, pipes or connections. Also check 
for excessive stiffness or binding of the 
steering, a missing split pin or locking 
device, or severe corrosion of the body 
structure within 30 cm of any steering 
component attachment point. 


Front and rear suspension and 
wheel bearings 


(Starting at the front right-hand side, 
grasp the roadwheel at the 3 o’clock and 9 
o’clock positions and rock gently but firmly. 
Check for free play or insecurity at the wheel 
bearings, suspension balljoints, or suspension 
mount-ings, pivots and attachments. 

C Now grasp the wheel at the 12 o'clock апа 
6 o'clock positions and repeat the previous 
inspection. Spin the wheel, and check for 
roughness or tightness of the front wheel 
bearing. 


[]If excess free play is suspected at a 
component pivot point, this can be confirmed 
by using a large screwdriver or similar tool 
and levering between the mounting and the 
component attachment. This will confirm 
whether the wear is in the pivot bush, its 
retaining bolt, or in the mounting itself (the 
bolt holes can often become elongated). 


O Carry out all the above checks at the other 
front wheel, and then at both rear wheels. 


Springs and shock absorbers 


[]Examine the suspension struts (when 
applicable) for serious fluid leakage, corrosion, 
or damage to the casing. Also check the 
security of the mounting points. 

[]If coil springs are fitted, check that the 
spring ends locate in their seats, and that the 
spring is not corroded, cracked or broken. 

O If leaf springs are fitted, check that all leaves 
are intact, that the axle is securely attached to 
each spring, and that there is no deterioration 
of the spring eye mountings, bushes, and 
shackles. 


(Тһе same general checks apply to vehicles 
fitted with other suspension types, such as 
torsion bars, hydraulic displacer units, etc. 
Ensure that all mountings and attachments are 
secure, that there are no signs of excessive 
wear, corrosion or damage, and (on hydraulic 
types) that there are no fluid leaks or damaged 
pipes. 

C Inspect the shock absorbers for signs of 
serious fluid leakage. Check for wear of the 
mounting bushes or attachments, or damage 
to the body of the unit. 


Driveshafts 
(fwd vehicles only) 


О Rotate each front wheel in turn and inspect 
the constant velocity joint gaiters for splits or 
damage. Also check that each driveshaft is 
straight and undamaged. 


Braking system 


Oif possible without dismantling, check 
brake pad wear and disc condition. Ensure 
that the friction lining material has not worn 
excessively, (A) and that the discs are not 
fractured, pitted, scored or badly worn (B). 


O Examine all the rigid brake pipes underneath 
the vehicle, and the flexible hose(s) at the rear. 
Look for corrosion, chafing or insecurity of the 
pipes, and for signs of bulging under pressure, 
chafing, splits or deterioration of the flexible 
hoses. 

[ ]Look for signs of fluid leaks at the brake 
calipers or on the brake backplates. Repair or 
renew leaking components. 

O Slowly spin each wheel, while your assistant 
depresses and releases the footbrake. Ensure 
that each brake is operating and does not 
bind when the pedal is released. 
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CJExamine the handbrake mechanism, 
checking for frayed or broken cables, 
excessive corrosion, or wear or insecurity of 
the linkage. Check that the mechanism works 
on each relevant wheel, and releases fully, 
without binding. 

ПІН is not possible to test brake efficiency 
without special equipment, but a road test can 
be carried out later to check that the vehicle 
pulls up in a straight line. 


Fuel and exhaust systems 


C Inspect the fuel tank (including the filler cap), 
fuel pipes, hoses and unions. All components 
must be secure and free from leaks. Locking 
fuel caps must lock securely and the key must 
be provided for the MOT test. 

C Examine the exhaust system over its entire 
length, checking for any damaged, broken or 
missing mountings, security of the retaining 
clamps and rust or corrosion. 


Wheels and tyres 


O Examine the sidewalls and tread area of 
each tyre in turn. Check for cuts, tears, lumps, 
bulges, separation of the tread, and exposure 
of the ply or cord due to wear or damage. 
Check that the tyre bead is correctly seated 
on the wheel rim, that the valve is sound and 
properly seated, and that the wheel is not 
distorted or damaged. 


C Check that the tyres are of the correct size 
for the vehicle, that they are of the same size 
and type on each axle, and that the pressures 
are correct. 


[]Check the tyre tread depth. The legal 
minimum at the time of writing is 1.6 mm over 
the central three-quarters of the tread width. 
Abnormal tread wear may indicate incorrect 
front wheel alignment or wear in steering or 
suspension components. 

Oif the spare wheel is fitted externally or 
in a separate carrier beneath the vehicle, 
check that mountings are secure and free of 
excessive corrosion. 


Body corrosion 


О Сһеск the condition of the entire vehicle 
structure for signs of corrosion in load-bearing 
areas. (These include chassis box sections, 
side sills, cross-members, pillars, and all 
suspension, steering, braking system and 
seat belt mountings and anchorages.) Any 
corrosion which has seriously reduced the 
thickness of a load-bearing area (or is within 
30 cm of safety-related components such as 
steering or suspension) is likely to cause the 
vehicle to fail. In this case professional repairs 
are likely to be needed. 

П Damage or corrosion which causes sharp 
or otherwise dangerous edges to be exposed 
will also cause the vehicle to fail. 


Towbars 


C Check the condition of mounting points 
(both beneath the vehicle and within boot/ 
hatchback areas) for signs of corrosion, 
ensuring that all fixings are secure and 
not worn or damaged. There must be no 
excessive play in detachable tow ball arms or 
quick-release mechanisms. 


4 Checks carried out on 
YOUR VEHICLE'S EXHAUST 
EMISSION SYSTEM 


Petrol models 


[]The engine should be warmed up, and 
running well (ignition system in good order, air 
filter element clean, etc). 

[]Before testing, run the engine at around 
2500 rpm for 20 seconds. Let the engine 
drop to idle, and watch for smoke from the 
exhaust. If the idle speed is too high, or if 
dense blue or black smoke emerges for more 
than 5 seconds, the vehicle will fail. Typically, 
blue smoke signifies oil burning (engine wear); 


black smoke means unburnt fuel (dirty air 
cleaner element, or other fuel system fault). 
LjAn exhaust gas analyser for measuring 
carbon monoxide (CO) and hydrocarbons 
(HC) is now needed. If one cannot be hired 
or borrowed, have a local garage perform the 
check. 


CO emissions (mixture) 


L] The MOT tester has access to the CO limits 
for all vehicles. The CO level is measured at 
idle speed, and at 'fast idle' (2500 to 3000 
rpm). The following limits are given as a 
general guide: 

At idle speed - Less than 0.596 CO 

At 'fast idle' - Less than 0.396 CO 

Lambda reading - 0.97 to 1.03 
Oif the CO level is too high, this may point 
to poor maintenance, a fuel injection system 
problem, faulty lambda (oxygen) sensor or 
catalytic converter. Try an injector cleaning 
treatment, and check the vehicle's ECU for 
fault codes. 


HC emissions 


L]The MOT tester has access to HC limits for 
all vehicles. The HC level is measured at 'fast 
іШе” (2500 to 3000 rpm). The following limits 
are given as a general guide: 

At 'fast idle' - Less then 200 ppm 
L]Excessive HC emissions are typically 
caused by oil being burnt (worn engine), or 
by a blocked crankcase ventilation system 
(‘breather’). If the engine oil is old and thin, an 
oil change may help. If the engine is running 
badly, check the vehicle's ECU for fault 
codes. 


Diesel models 


[ ]The only emission test for diesel engines 
is measuring exhaust smoke density, using 
a calibrated smoke meter. The test involves 
accelerating the engine at least 3 times to its 
maximum unloaded speed. 


Note: On engines with a timing belt, it is VITAL 
that the belt is in good condition before the 
test is carried out. 


L]With the engine warmed up, it is first 
purged by running at around 2500 rpm for 20 
seconds. A governor check is then carried 
out, by slowly accelerating the engine to its 
maximum speed. After this, the smoke meter 
is connected, and the engine is accelerated 
quickly to maximum speed three times. If the 
smoke density is less than the limits given 
below, the vehicle will pass: 

Non-turbo vehicles: 2.5m-1 

Turbocharged vehicles: 3.0m-1 
О1# excess smoke is produced, try fitting 
a new air cleaner element, or using an 
injector cleaning treatment. If the engine is 
running badly, where applicable, check the 
vehicle's ECU for fault codes. Also check 
the vehicle's EGR system, where applicable. 
At high mileages, the injectors may require 
professional attention. 
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Engine 
|_| Engine fails to rotate when attempting to start 
| Engine rotates, but will not start 
|_| Engine difficult to start when cold 
Engine difficult to start when hot 
Starter motor noisy or excessively-rough in engagement 
Engine starts, but stops immediately 
Engine idles erratically 
Engine misfires at idle speed 
Engine misfires throughout the driving speed range 
Engine hesitates on acceleration 
Engine stalls 
Engine lacks power 
Engine backfires 
Oil pressure warning light illuminated with engine running 
Engine runs-on after switching off 
Engine noises 


Cooling system 


Overheating 
Overcooling 

External coolant leakage 
Internal coolant leakage 
Corrosion 


Fuel and exhaust systems 


Excessive fuel consumption 
Fuel leakage and/or fuel odour 
Excessive noise or fumes from exhaust system 


Clutch 


Pedal travels to floor — no pressure or very little resistance 
Clutch fails to disengage (unable to select gears) 

Clutch slips (engine speed increases, with no increase in vehicle 
speed) 

[ | Judder as clutch is engaged 

C] Noise when depressing or releasing clutch pedal 


Manual transmission 


(.] Noisy in neutral with engine running 
] Noisy in one particular gear 

(] Difficulty engaging gears 

[Г] Jumps out of gear 

[] Vibration 

[ ] Lubricant leaks 


Introduction 


Automatic transmission 


Fluid leakage 

Transmission fluid brown, or has burned smell 

General gear selection problems 

Transmission will not downshift (kickdown) with accelerator 
pedal fully depressed 

Engine will not start in any gear, or starts in gears other than Park 
or Neutral 

Transmission slips, shifts roughly, is noisy, or has no drive in 
forward or reverse gears 


Driveshafts 


Vibration when accelerating or decelerating 
Clicking or knocking noise on turns (at slow speed on full-lock) 


Braking system 


Vehicle pulls to one side under braking 

Noise (grinding or high-pitched squeal) when brakes applied 
Excessive brake pedal travel 

Brake pedal feels spongy when depressed 

Excessive brake pedal effort required to stop vehicle 

Judder felt through brake pedal or steering wheel when braking 
Brakes binding 

Rear wheels locking under normal braking 


Suspension and steering 
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Vehicle pulls to one side 

Wheel wobble and vibration 

Excessive pitching and/or rolling around corners, or during 
braking 

Wandering or general instability 

Excessively-stiff steering 

Excessive play in steering 

Lack of power assistance 

Tyre wear excessive | 


Electrical system 
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Battery will not hold а charge for more than a few days 
Ignition/no-charge warning light remains illuminated with engine 
running 

Ignition/no-charge warning light fails to come on 

Lights inoperative 

Instrument readings inaccurate or erratic 

Horn inoperative, or unsatisfactory in operation 

Windscreen wipers inoperative, or unsatisfactory in operation | 
Windscreen washers inoperative, or unsatisfactory in operation 
Electric windows inoperative, or unsatisfactory in operation 
Central locking system inoperative, or unsatisfactory in operation | 


The vehicle owner who does his ог her own 
maintenance according to the recommended 
service schedules should not have to use 
this section of the manual very often. Modern 
component reliability is such that, provided 
those items subject to wear or deterioration 
are inspected or renewed at the specified 
intervals, sudden failure is comparatively rare. 
Faults do not usually just happen as a result 
of sudden failure, but develop over a period of 
time. Major mechanical failures in particular are 
usually preceded by characteristic symptoms 
over hundreds or even thousands of miles. 
Those components which do occasionally 
fail without warning are often small and easily 
carried in the vehicle. 


With any fault-finding, the first step is 
to decide where to begin investigations. 
Sometimes this is obvious, but on other 
occasions, a little detective work will be 
necessary. The owner who makes half a dozen 
haphazard adjustments or replacements 
may be successful in curing a fault (or its 
symptoms), but will be none the wiser if the 
fault recurs, and ultimately may have spent 
more time and money than was necessary. 
A calm and logical approach will be found to 
be more satisfactory in the long run. Always 
take into account any warning signs or 
abnormalities that may have been noticed in 
the period preceding the fault — power loss, 
high or low gauge readings, unusual smells, 


etc - and remember that failure of components 
such as fuses may only be pointers to some 
underlying fault. 

The pages which follow provide an easy- 
reference guide to the more common problems 
which may occur during the operation of the 
vehicle. These problems and their possible 
causes are grouped under headings denoting 
various components or systems, such as 
Engine, Cooling system, etc. The general 
Chapter which deals with the problem is also 
shown in brackets; refer to the relevant part of 
that Chapter for system-specific information. 
Whatever the fault, certain basic principles 
apply. These are as follows: 

Verify the fault. This is simply a matter of 


being sure that you know what the symptoms 
are before starting work. This is particularly 
important if you are investigating a fault for 
someone else, who may not have described it 
very accurately. 

Don't overlook the obvious. For example, 
if the vehicle won't start, is there fuel in the 
tank? (Don't take anyone else’s word on this 
particular point, and don't trust the fuel gauge 
either!) If an electrical fault is indicated, look 
for loose or broken wires before digging out 
the test gear. 


Substituting a flat battery with a fully-charged 
one will get you off the hard shoulder, but if 
the underlying cause is not attended to, the 
new battery will go the same way. 

Don't take anything for granted. Particularly, 
don't forget that a 'new' component may itself 
be defective (especially if it's been rattling 
around in the boot for months), and don't leave 
components out of a fault diagnosis sequence 
just because they are new or recently-fitted. 
When you do finally diagnose a difficult fault, 
you'll probably realise that all the evidence 
was there from the start. 


Fault finding rere1s 


Consider what work, if any, has recently 
been carried out. Many faults arise through 
careless or hurried work. For instance, if 
any work has been performed under the 
bonnet, could some of the wiring have been 
dislodged or incorrectly routed, or a hose 
trapped? Have all the fasteners been properly 
tightened? Were new, genuine parts and new 
gaskets used? There is often a certain amount 
of detective work to be done in this case, 
as an apparently-unrelated task can have 
far-reaching consequences. 


Cure the disease, not the symptom. 


Engine 
Engine fails to rotate when attempting to start 


Battery terminal connections loose or corroded (see Weekly 
checks) 

Battery discharged or faulty (Chapter 5) 

Broken, loose or disconnected wiring in the starting circuit 
(Chapter 5) 

Defective starter solenoid or ignition switch (Chapter 5 or 10) 
Defective starter motor (Chapter 5) 

Starter pinion or flywheel ring gear teeth loose or broken 
(Chapter 2A, 2B or 5) 

Engine earth strap broken or disconnected (Chapter 5) 
Engine suffering 'hydraulic lock' (eg from water drawn into the 
engine after traversing flooded roads, or from a serious internal 
coolant leak) — consult a main dealer for advice 


Engine rotates, but will not start 


Fuel tank empty 

Battery discharged (engine rotates slowly) (Chapter 5) 
Battery terminal connections loose or corroded (see Weekly 
checks) 


or Roadside repairs) 

Preheating system faulty (Chapter 5) 

Fuel injection/engine management system fault (Chapter 4A) 
Air in fuel system (Chapter 4A) 

Major mechanical failure (Chapter 2A, 2B or 2C) 


Engine difficult to start when cold 


Battery discharged (Chapter 5) 
Battery terminal connections loose or corroded (see Weekly 
checks) 
Preheating system faulty (Chapter 5) 
| Fuel injection/engine management system fault (Chapter 4A) 
_| Wrong grade of engine oil used (Weekly checks, Chapter 1) 
| Low cylinder compression (Chapter 2A or 2B) 


Engine difficult to start when hot 


1 Air filter element dirty or clogged (Chapter 1) 
Fuel injection/engine management system fault (Chapter 4A) 
Low cylinder compression (Chapter 2A or 2B) 


Starter motor noisy or excessively-rough in 
engagement 


Starter pinion or flywheel ring gear teeth loose or broken (2A, 2B 
or 5) 

Starter motor mounting bolts loose or missing (Chapter 5) 
Starter motor internal components worn or damaged (Chapter 5) 


Engine starts, but stops immediately 
Fuel injection/engine management system fault (Chapter 4A) 


Immobiliser fault, or ‘uncoded’ ignition key being used (Chapter 12 


Engine idles erratically 


Air filter element clogged (Chapter 1) 

Uneven or low cylinder compression (Chapter 2A or 2B) 
Camshaft lobes worn (Chapter 2A or 2B) 

Fuel injection/engine management system fault (Chapter 4A) 
Air in fuel system (Chapter 4A) 


Engine misfires at idle speed 


Faulty injector(s) (Chapter 4A) 

Uneven or low cylinder compression (Chapter 2A or 2B) 
Disconnected, leaking, or perished crankcase ventilation hoses 
(Chapter 4B) 

Fuel injection/engine management system fault (Chapter 4A) 


Engine misfires throughout the driving speed 
range 


Fuel filter choked (Chapter 1) 

Fuel tank vent blocked, or fuel pipes restricted (Chapter 4A or 4B) 
Faulty injector(s) (Chapter 4A) 

Uneven or low cylinder compression (Chapter 2A or 2B) 

Blocked catalytic converter (Chapter 4B) 

Fuel injection/engine management system fault (Chapter 4A) 
Engine overheating (Chapter 3) 


Engine hesitates on acceleration 


Faulty injector(s) (Chapter 4A) 
Fuel injection/engine management system fault (Chapter 4A) 


Engine stalls 


Fuel filter choked (Chapter 1) 
Fuel tank vent blocked, or fuel pipes restricted (Chapter 4A) 
Faulty injector(s) (Chapter 4A) 
Fuel injection/engine management system fault (Chapter 4A) 


Engine lacks power 


Air filter element blocked (Chapter 1) 

Fuel filter choked (Chapter 1) 

Fuel pipes blocked or restricted (Chapter 4A) 

Engine overheating (Chapter 3) 

Accelerator pedal position sensor faulty (Chapter 4A) 
Faulty injector(s) (Chapter 4A) 

Uneven or low cylinder compression (Chapter 2A or 2B) 
Fuel injection/engine management system fault (Chapter 4A) 
Blocked catalytic converter (Chapter 4B) 

Brakes binding (Chapter 1 or 9) 

Clutch slipping (Chapter 6) 


Engine backfires 


Fuel injection/engine management system fault (Chapter 4A or 4B) 
Blocked catalytic converter (Chapter 4B) 
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Engine (continued) 


Oil pressure warning light illuminated with engine Whistling or wheezing noises 


running 


|] Low oil level, or incorrect oil grade (see Weekly checks) 
_| Faulty oil pressure warning light switch, or wiring damaged 
(Chapter 2A or 2B) 
| Worn engine bearings and/or oil pump (Chapter 2A, 2B or 2C) 
| High engine operating temperature (Chapter 3) 
[C] Oil pump pressure relief valve defective (Chapter 2A or 2B) 
[] Oil pump pick-up strainer clogged (Chapter 2A or 2B) 


Engine runs-on after switching off 


Excessive carbon build-up in engine (Chapter 2A, 2B or 2C) 
High engine operating temperature (Chapter 3) 
Fuel injection/engine management system fault (Chapter 4A) 


Engine noises 


Pre-ignition (pinking) or knocking during acceleration or 
under load 


1 Excessive carbon build-up in engine (Chapter 2A, 2B or 2C) 
[] Fuel injection/engine management system fault (Chapter 4A) 


|_| Faulty injector(s) (Chapter 4A) 


Cooling system 


Overheating 


Insufficient coolant in system (see Weekly checks) 

Thermostat faulty (Chapter 3) 

Radiator core blocked, or grille restricted (Chapter 3) 

[] Cooling fan faulty (Chapter 3) 

[] Airlock in cooling system (Chapter 1 or 3) 

= Expansion tank pressure cap faulty (Chapter 1 or 3) 
[] Engine management system fault (Chapter 4A) 


OVérooliri 


C] Thermostat faulty (Chapter 3) 
C] Cooling fan faulty (Chapter 3) 
[ | Engine management system fault (Chapter 4A) 


Fuel and exhaust systems 


Excessive fuel consumption 


[] Air filter element dirty or clogged (Chapter 1) 
[] Fuel injection system fault (Chapter 4A) 


| 
| Engine management system fault (Chapter 4А) 
|_| Crankcase ventilation system blocked (Chapter 4B) 
[ | Tyres under-inflated (see Weekly checks) 
| 
| 


Brakes binding (Chapter 1 or 9) 
Fuel leak, causing apparent high consumption (Chapter 1, 4A 
or 4B) 


Leaking exhaust manifold gasket or pipe-to-manifold joint 
(Chapter 4A) 

Leaking vacuum hose (Chapter 4A, 4B or 9) 

Blowing cylinder head gasket (Chapter 2A or 2B) 

Partially blocked or leaking crankcase ventilation system 
(Chapter 4B) 


Tapping or rattling noises 


Worn valve gear or camshaft(s) (Chapter 2A, 2B or 2C) 
Worn or damaged dual-mass flywheel (Chapter 2A or 2B) 
Ancillary component fault (coolant pump, alternator, etc) 
(Chapter 3, 5, etc) 


Knocking or thumping noises 


Worn big-end bearings (regular heavy knocking, perhaps less 

under load) (Chapter 2C) 

Worn main bearings (rumbling and knocking, perhaps worsening 

under load) (Chapter 2C) 

Piston slap - most noticeable when cold, caused by piston/bore 

wear (Chapter 2C) 

[ | Ancillary component fault (coolant pump, alternator, etc) 
(Chapter 3, 5, etc) 

L] Engine mountings worn or defective (Chapter 2A or 2B) 

|] Front suspension or steering components worn (Chapter 10) 


External coolant leakage 


Deteriorated or damaged hoses or hose clips (Chapter 1) 
Radiator core or heater matrix leaking (Chapter 3) 
Expansion tank pressure cap faulty (Chapter 1 or 3) 
Coolant pump internal seal leaking (Chapter 3) 

Coolant pump gasket leaking (Chapter 3) 

Boiling due to overheating (Chapter 3) 

1 Cylinder block core plug leaking (Chapter 2C) 


internal coolant leakage 
|_| Leaking cylinder head gasket (Chapter 2A or 2B) 

Cracked cylinder head or cylinder block (Chapter 2A, 2B or 2C) 
Corrosion 


Infrequent draining and flushing (Chapter 1) 
Incorrect coolant mixture or inappropriate coolant type (Chapter 1) 


Fuel leakage and/or fuel odour 


[] Damaged or corroded fuel tank, pipes or connections (Chapter 4А 
or 4B) 


Excessive noise or fumes from exhaust system 


Leaking exhaust system or manifold joints (Chapter 1 or 4A) 

| Leaking, corroded or damaged silencers or pipe (Chapter 1 or 4A) 
| Broken mountings causing body or suspension contact (Chapter 1 
or 4A) 


Сішісһ 


Pedal travels to floor - по pressure or very little 
resistance 


Air in hydraulic system/faulty master or release/slave cylinder 
(Chapter 6) 

Faulty hydraulic release system (Chapter 6) 
C) Broken diaphragm spring in clutch pressure plate (Chapter 6) 


Clutch fails to disengage (unable to select gears) 


L] Air in hydraulic system/faulty master or release/slave cylinder 
(Chapter 6) 

O Faulty hydraulic release system (Chapter 6) 

C Clutch disc sticking on transmission input shaft splines (Chapter 6) 
L] Clutch disc sticking to flywheel or pressure plate (Chapter 6) 

1 Faulty pressure plate assembly (Chapter 6) 

[] Clutch release mechanism worn or incorrectly assembled 
(Chapter 6) 


Manual transmission 


Fault finding rere1s 


Clutch slips (engine speed increases, with no 
increase in vehicle speed) 


Faulty hydraulic release system (Chapter 6) 

Clutch disc linings excessively worn (Chapter 6) 

Clutch disc linings contaminated with oil or grease (Chapter 6) 
Faulty pressure plate or weak diaphragm spring (Chapter 6) 


Judder as clutch is engaged 


Clutch disc linings contaminated with oil or grease (Chapter 6) 
Clutch disc linings excessively worn (Chapter 6) 
.] Faulty or distorted pressure plate or diaphragm spring (Chapter 6). 
| Worn or loose engine or transmission mountings (Chapter 2A or 2B) 
Clutch disc hub or transmission input shaft splines worn (Chapter 6) 


Noise when depressing or releasing clutch pedal 


Faulty clutch release/slave cylinder (Chapter 6) 
Worn or dry clutch pedal bushes (Chapter 6) 

Faulty pressure plate assembly (Chapter 6) 
Pressure plate diaphragm spring broken (Chapter 6) 
Broken clutch disc cushioning springs (Chapter 6) 


Noisy in neutral with engine running 


Lack of oil (Chapter 7A) 

Input shaft bearings worn (noise apparent with clutch pedal 
released, but not when depressed) (Chapter 7А)” 

Clutch release/slave cylinder faulty (noise apparent with clutch 
pedal depressed, possibly less when released) (Chapter 6) 


LIT 


Noisy in one particular gear 
Worn, damaged or chipped gear teeth (Chapter 7A)" 


Difficulty engaging gears 
C] Clutch fault (Chapter 6) 

1 Worn, damaged, or poorly-adjusted gearchange (Chapter 7A 
[] Lack of oil (Chapter 7A) 

1 Worn synchroniser units (Chapter 7A)" 


Jumps out of gear 


Worn, damaged, or poorly-adjusted gearchange (Chapter 7A) 
Worn synchroniser units (Chapter 7A)* 
Worn selector forks (Chapter 7A)* 


Vibration 


Lack of oil (Chapter 7A) 
Worn bearings (Chapter 7А)" 


Lubricant leaks 


Leaking driveshaft or selector shaft oil seal (Chapter 7A) 

Leaking housing joint (Chapter 7A)* 

Leaking input shaft oil seal (Chapter 7A)* 
"Although the corrective action necessary to remedy the symptoms 
described is beyond the scope of the home mechanic, the above 
information should be helpful in isolating the cause of the condition, so 
that the owner can communicate clearly with a professional mechanic. 
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Automatic transmission 


Note: Due to the complexity of the automatic transmission, it is difficult 
for the home mechanic to properly diagnose and service this unit. For 
problems other than the following, the vehicle should be taken to a 
dealer service department or automatic transmission specialist. Do not 
be too hasty in removing the transmission if a fault is suspected, as 
most of the testing is carried out with the unit still fitted. Remember 
that, besides the sensors specific to the transmission, many of the 
engine management system sensors described in Chapter 4A are 
essential to the correct operation of the transmission. 


Fluid leakage 


Automatic transmission fluid is usually dark red in colour. Fluid 
leaks should not be confused with engine oil, which can easily be 
blown onto the transmission by airflow. 

_| To determine the source of a leak, first remove all built-up dirt and 
grime from the transmission housing and surrounding areas using 
a degreasing agent, or by steam-cleaning. Drive the vehicle at low 
speed, so airflow will not blow the leak far from its source. Raise 
and support the vehicle, and determine where the leak is coming 
from. The following are common areas of leakage: 

a) Fluid pan 

b) Dipstick tube 

c) Transmission-to-fluid cooler unions 


Transmission fluid brown, or has burned smell 


Transmission fluid level low (Chapter 1 and 7B) 


General gear selection problems 


Chapter 7B deals with checking the selector cable on automatic 
transmissions. The following are common problems which may be 


Driveshafts 


caused by a faulty cable or sensor: 

a) Engine starting in gears other than Park or Neutral. 

b) Indicator panel indicating a gear other than the one actually being 
used. 

c) Vehicle moves when in Park or Neutral. 

а) Poor gear shift quality or erratic gear changes. 


Transmission will not downshift (kickdown) with 
accelerator pedal fully depressed 


[ | Low transmission fluid level (Chapter 1 or 7B) 

[] Engine management system fault (Chapter 4A) 
[] Faulty transmission sensor or wiring (Chapter 7B) 
|_| Incorrect selector cable adjustment (Chapter 7B) 


Engine will not start in any gear, or starts in gears 
other than Park or Neutral 


| Incorrect selector cable adjustment (Chapter 7B) 
|_| Faulty transmission sensor or wiring (Chapter 7B) 
|] Engine management system fault (Chapter 4A) 


Transmission slips, shifts roughly, is noisy, or has 
no drive in forward or reverse gears 


[] Transmission fluid level low (Chapter 1 or 7B) 

|_| Faulty transmission sensor or wiring (Chapter 7B) 

[] Engine management system fault (Chapter 4A) 

Note: There are many probable causes for the above problems, but 
diagnosing and correcting them is considered beyond the scope of 
this manual. Having checked the fluid level and all the wiring as far as 
possible, a dealer or transmission specialist should be consulted if the 
problem persists. 


Vibration when accelerating or decelerating 


Worn inner constant velocity joint (Chapter 8) 
Bent or distorted driveshaft (Chapter 8) 
Worn intermediate shaft bearing (Chapter 8) 


Braking system 


Note: Before assuming that a brake problem exists, make sure that the 
tyres are in good condition and correctly inflated, that the front wheel 
alignment is correct, and that the vehicle is not loaded with weight in 
an unequal manner. Apart from checking the condition of all pipe and 
hose connections, any faults occurring on the anti-lock braking system 
should be referred to a VW dealer for diagnosis. 


Vehicle pulls to one side under braking 


Worn, defective, damaged or contaminated brake pads/shoes on 
one side (Chapter 1 or 9) 
Seized or partially-seized brake caliper/wheel cylinder piston 
(Chapter 1 or 9) 
A mixture of brake pad/shoe lining materials fitted between sides 
(Chapter 1 or 9) 
Brake caliper mounting bolts loose (Chapter 9) 

| Worn or damaged steering or suspension components (Chapter 1 
or 10) 


Clicking or knocking noise on turns (at slow speed 
on full-lock) 


|_| Worn outer constant velocity joint (Chapter 8) 
|| Lack of constant velocity joint lubricant, possibly due to damaged 
gaiter (Chapter 8) 


Noise (grinding or high-pitched squeal) when 
brakes applied 
Brake pad/shoe friction lining material worn down to wear sensor 
or metal backing (Chapter 1 or 9) 
Excessive corrosion of brake disc/drum (may be apparent after the 
vehicle has been standing for some time (Chapter 1 or 9) 
| Foreign object (stone chipping, etc) trapped between brake disc 
and shield (Chapter 1 or 9) 


Excessive brake pedal travel 


|_| Faulty master cylinder (Chapter 9) 
_| Airin hydraulic system (Chapter 1 or 9) 
| Faulty vacuum servo unit (Chapter 9) 
[| Faulty vacuum pump (Chapter 9) 
[.] Disconnected, damaged or insecure brake servo vacuum hose 
(Chapter 9) 


Braking system (continued) 


Brake pedal feels spongy when depressed 


Air in hydraulic system (Chapter 1 or 9) 
Deteriorated flexible rubber brake hoses (Chapter 1 or 9) 
Master cylinder mounting nuts loose (Chapter 9) 

| Faulty master cylinder (Chapter 9) 


Excessive brake pedal effort required to stop 
vehicle 


| Faulty vacuum servo unit (Chapter 9) 
C] Faulty vacuum pump (Chapter 9) 
Disconnected, damaged or insecure brake servo vacuum hose 
(Chapter 9) 
Primary or secondary hydraulic circuit failure (Chapter 9) 
Seized brake caliper/wheel cylinder piston (Chapter 9) 
Brake pads/shoes incorrectly fitted (Chapter 9) 
Incorrect grade of brake pads/shoes fitted (Chapter 9) 
Brake pad/shoe linings contaminated (Chapter 1 or 9) 


Suspension and steering 


Note: Before diagnosing suspension or steering faults, be sure that the 
trouble is not due to incorrect tyre pressures, mixtures of tyre types, or 
binding brakes. 


Vehicle pulls to one side 


Defective tyre (see Weekly checks) 

Excessive wear in suspension or steering components (Chapter 1 
or 10) 

Incorrect front wheel alignment (Chapter 10) 

Accident damage to steering or suspension components 
(Chapter 1 or 10) 


Wheel wobble and vibration 


Front wheels out of balance (vibration felt mainly through the 
steering wheel) (see Weekly checks) 

Rear wheels out of balance (vibration felt throughout the vehicle) 
(see Weekly checks) 

Roadwheels damaged or distorted (see Weekly checks) 

Faulty or damaged tyre (see Weekly checks) 

Worn steering or suspension joints, bushes or components 
(Chapter 1 or 10) 

Wheel bolts loose (Chapter 1) 


Excessive pitching and/or rolling around corners, 
or during braking 


| Defective shock absorbers (Chapter 1 or 10) 
| Broken or weak spring and/or suspension component (Chapter 1 
or 10) 
L] Worn or damaged anti-roll bar or mountings (Chapter 1 or 10) 


Wandering or general instability 


| Incorrect front wheel alignment (Chapter 10) 

| Worn steering or suspension joints, bushes or components 
(Chapter 1 or 10) 

Roadwheels out of balance (see Weekly checks) 

Faulty or damaged tyre (see Weekly checks) 

Wheel bolts loose (Chapter 1) 

Defective shock absorbers (Chapter 1 or 10) 

|_| Power steering system fault (Chapter 10) 
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Judder felt through brake pedal or steering wheel 
when braking 


Note: Under heavy braking on models equipped with ABS, vibration 
may be felt through the brake pedal. This is a normal feature of ABS 
operation, and does not constitute a fault. 
[ | Excessive run-out or distortion of discs/drums (Chapter 1 or 9) 

| Brake pad/shoe linings worn (Chapter 1 or 9) 
|_| Brake caliper mounting bolts loose (Chapter 9) 

1 Wear in suspension or steering components or mountings 
(Chapter 1 or 10) 
Front wheels out of balance (see Weekly checks) 


Brakes binding 

|_| Seized brake caliper/wheel cylinder piston (Chapter 9) 
Faulty master cylinder (Chapter 9) 

Rear wheels locking under normal braking 


Rear brake pad/shoe linings contaminated or damaged (Chapter 1 
or 9) 
Rear brake disc/drum warped (Chapter 1 or 9) 


Excessively-stiff steering 


Seized steering linkage balljoint or suspension balljoint (Chapter 1 
or 10) 

| Incorrect front wheel alignment (Chapter 10) 

] Steering rack damaged (Chapter 10) 

] Power steering system fault (Chapter 10) 


Excessive play in steering 


L] Worn steering column/intermediate shaft joints (Chapter 10) 
C] Worn track rod balljoints (Chapter 1 or 10) 
| Worn steering rack (Chapter 10) 
[.] Worn steering or suspension joints, bushes or components 
(Chapter 1 or 10) 


Lack of power assistance 


Broken power steering pump drivebelt (Chapter 1) 
Power steering system fault (Chapter 10) 
|_| Faulty steering rack (Chapter 10) 


Tyre wear excessive 


Tyres worn on inside or outside edges 


1 Tyres under-inflated (wear on both edges) (see Weekly checks) 
Incorrect camber or castor angles (wear on one edge only) 
(Chapter 10) 
Worn steering or suspension joints, bushes or components 
(Chapter 1 or 10) 
Excessively-hard cornering or braking 
[] Accident damage 
Tyre treads exhibit feathered edges 
Incorrect toe-setting (Chapter 10) 
Tyres worn in centre of tread 
Tyres over-inflated (see Weekly checks) 
Tyres worn on inside and outside edges 
C] Tyres under-inflated (see Weekly checks) 
Tyres worn unevenly 


Tyres/wheels out of balance (see Weekly checks) 
Excessive wheel or tyre run-out 

Worn shock absorbers (Chapter 1 or 10) 

Faulty tyre (see Weekly checks) 
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Electrical system 


Note: For problems associated with the starting system, refer to the 
faults listed under ‘Engine’ earlier in this Section. 


Battery will not hold a charge for more than a few 
days 
Battery defective internally (Chapter 5) 
Battery terminal connections loose or corroded (see Weekly 
checks) 
Auxiliary drivebelt worn, incorrectly adjusted or faulty automatic 
adjuster (Chapter 1) 
Alternator not charging at correct output (Chapter 5) 
Alternator or voltage regulator faulty (Chapter 5) 
Short-circuit causing continual battery drain (Chapter 5 or 12) 


Ignition/no-charge warning light remains 
illuminated with engine running 


Auxiliary drivebelt broken, worn, incorrectly adjusted or faulty 
automatic adjuster (Chapter 1) 

Internal fault in alternator or voltage regulator (Chapter 5) 
Broken, disconnected, or loose wiring in charging circuit 
(Chapter 5 or 12) 


Ignition/no-charge warning light fails to come on 
Faulty instrument panel (Chapter 12) 
Broken, disconnected, or loose wiring in warning light circuit 
(Chapter 5 or 12) 
Alternator faulty (Chapter 5) 


Lights inoperative 
Bulb blown (Chapter 12) 
Corrosion of bulb or bulbholder contacts (Chapter 12) 
Blown fuse (Chapter 12) 
Faulty relay (Chapter 12) 
Broken, loose, or disconnected wiring (Chapter 12) 
Faulty switch (Chapter 12) 


юнит readings inaccurate or erratic 


Fuel or temperature gauges give no reading 


Faulty gauge sender unit (Chapter 3 or 4A) 
Wiring open-circuit (Chapter 12) 
Faulty instrument panel (Chapter 12) 
Fuel or temperature gauges give continuous maximum 
reading 
| Faulty gauge sender unit (Chapter 3 or 4A) 
Wiring short-circuit (Chapter 12) 
Faulty instrument panel (Chapter 12) 


Horn inoperative, or unsatisfactory in operation 


Horn operates all the time 
Horn push either earthed or stuck down (Chapter 12) 
Horn cable-to-horn push earthed (Chapter 12) 
Horn fails to operate 
Blown fuse (Chapter 12) 
Cable or connections loose, broken or disconnected (Chapter 12) 
L] Faulty horn (Chapter 12) 
Horn emits intermittent or unsatisfactory sound 
Cable connections loose (Chapter 12) 


Horn mountings loose (Chapter 12) 
Faulty horn (Chapter 12) 


Windscreen wipers inoperative, or unsatisfactory 
in operation 


Wipers fail to operate, or operate very slowly 


Wiper blades stuck to screen, or linkage seized or binding 
(Chapter 12) 

Blown fuse (Chapter 12) 

Battery discharged (Chapter 5) 

Cable or connections loose, broken or disconnected (Chapter 12) 
Faulty relay (Chapter 12) 

Faulty wiper motor (Chapter 12) 


Wiper blades sweep over too large or too small an area of 
the glass 


Wiper blades incorrectly fitted, or wrong size used (see Weekly 
checks) 

Wiper arms incorrectly positioned on spindles (Chapter 12) 
Excessive wear of wiper linkage (Chapter 12) 

Wiper motor or linkage mountings loose or insecure (Chapter 12) 


Wiper blades fail to clean the glass effectively 


Wiper blade rubbers dirty, worn or perished (see Weekly checks) 

] Wiper blades incorrectly fitted, or wrong size used (see Weekly 
checks) 

| Wiper arm tension springs broken, or arm pivots seized 
(Chapter 12) 
Insufficient windscreen washer additive to adequately remove road 
film (see Weekly checks) 


Windscreen washers inoperative, or 
unsatisfactory in operation 


One or more washer jets inoperative 


Blocked washer jet 

Disconnected, kinked or restricted fluid hose (Chapter 12) 

Insufficient fluid in washer reservoir (see Weekly checks) 
Washer pump fails to operate 

Broken or disconnected wiring or connections (Chapter 12) 

Blown fuse (Chapter 12) 

Faulty washer switch (Chapter 12) 

Faulty washer pump (Chapter 12) 


Electric windows inoperative, or unsatisfactory in 
operation 
Window glass will only move in one direction 
Faulty switch (Chapter 12) 
Window glass slow to move 


Battery discharged (Chapter 5) 

Regulator seized or damaged, or in need of lubrication 
(Chapter 11) 

Door internal components or trim fouling regulator (Chapter 11) 
Faulty motor (Chapter 11) 


Window glass fails to move 


Blown fuse (Chapter 12) 

Faulty relay (Chapter 12) 

Broken or disconnected wiring or connections (Chapter 12) 
Faulty motor (Chapter 11) 
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Electrical system (continued) 


Central locking system inoperative, or One solenoid/motor fails to operate 
unsatisfactory in operation Broken or disconnected wiring or connections (Chapter 12) 
Faulty operating assembly (Chapter 11) 


Complete system failure жс : 1 
1 Broken, binding or disconnected latch operating rods or levers 
Blown fuse (Chapter 12) (Chapter 11) 


Faulty relay (Chapter 12) | > Fault in door latch (Chapter 11) 
Broken or disconnected wiring or connections (Chapter 12) 


Faulty motor (Chapter 11) 
Latch locks but will not unlock, or unlocks but will not lock 
Broken or disconnected latch operating rods or levers 
(Chapter 11) 
Faulty relay (Chapter 12) 
Faulty motor (Chapter 11) 


REFe20 Index 


Note: References throughout this index are in the form "Chapter number" • "Page number”. So, for example, 2С%15 refers to page 15 of Chapter 2C. 


A 


Accelerator cable - 4A*4 
Accelerator pedal/position sensor - 4Д*5 
Acknowledgements - 0*4 
Air cleaner assembly - 4A*3 
Air conditioning system - 3*9, 3°10 
Air distribution housing – 3*9 
Air filter – 1°13 
Airbag system - 1*11, 12°14, 12915 
Airflow meter - 4A*15 
Alternator - 5*4 

and coolant belt V-belt – 2А•9, 2B*11 
Anti-lock braking system (ABS) - 9924, 925 
Anti-roll bar - 10•12 

mounting and connecting link bushes — 10913 
Anti-theft alarm system and engine immobiliser - 12914 
Antifreeze - 1*15, 1*9, see also coolant 
Audio unit — 12°13 
Automatic transmission — 7B*1 et seq 

fault finding - REFe16 

fluid – 1°18, 1919 

overhaul - 7B*3 

removal and refitting – 7B*3 
Auxiliary drivebelt - 1°17, 2A*8, 2B*11 


Battery - 0*16, 5*2, 5*3, REFe5 
Big-end bearings - 2C*19 
Blower motor — 3*8 
resistor - 3%9 
Body electrical systems - 1291 et seq 
Bodywork and fittings - 11*1 et seq 
Bonnet - 1193 
lock - 11*4 
release cable ~ 11%5 
Braking system - 9*1 et seq 
bleeding - 993 
caliper — 9910, 9°18 
checks - 1912 
disc - 9*9, 9918 
drum - 9*11 
fault finding - REFe16 
fluid - 0°13, 1916 
master cylinder - 9919 
pads - 9*4, 998, 9916 
pedal - 920 
pedal switch - 4A«16 
pressure regulating valve - 9922 
shoes - 9•12 
Bulbs (exterior) - 12%5 
Bulbs (interior) - 12*7 
Bumper ~ 11°15, 11*16 


C 


Camshaft - 2C*10 
cover - 2А•9, 2Be12 
ой seal - 2A*10, 2B*«13 
sprocket - 2Be10, 2B*11 
timing belt sprocket - 2A*7 
Catalytic converter - 4A*21, 4B*3 
Charge pressure control valve - 4A*15 
Charging system - 5*3 
Clutch - 6*1 et seq 
assembly - 6*5 
fault finding - REFe15 
fluid - 0913 
hydraulic system bleeding - 6*2 
master cylinder - 6*3 
pedal - 6*4 
pedal switch - 4А%16 
release bearing and lever - 6*4 
slave cylinder - 6*3 
Coil spring – 10*17 
Cold Start Accelerator (CSA) cable - 4A*4 
Compression test - 2A*4, 2Be4 
Conversion factors - REFe2 
Coolant — 0°12, see also antifreeze 
pump - 3*6 
renewal - 1*14 
Cooling, heating and ventilation systems - 3*1 et seq 
fans - 3*5 
electrical switches and sensors - 3*5 
fault finding - REFe14 
hoses - 3%2 
Crankcase emission control system - 4B*1 
Crankshaft - 2C*16, 2C#20 
oil seals - 2A*11, 2А•12, 2Be13 
sprocket ~ 2Be11 
timing belt sprocket — 2A*8 
Cylinder block/crankcase - 2C*18 
Cylinder head — 2A*12, 2Be14, 2C*8 


D 


Diesel engine management system - 4A*15 
Dimensions and weights - REFe1 
Doors - 11*8, 1199, 11912 

fittings – 11°7, 11*8, 11°10 

and tailgate trim panels - 11%6 
Driveshafts - 861 et seq 

fault finding - REFe16 

gaiters — 1°10, 893 

overhaul - 8*7 

removal and refitting — 8*2 
Drivetrain - 1°12 


Index nere: 


Note: References throughout this index are in the form "Chapter number" * "Page number”. So, for example, 2C*15 refers to page 15 of Chapter 2C. 


E 


EGR valve - 4B*2 
Electrical fault finding - 12*2, REFe18 
Electrical system check - 0°16 
Electronic control unit (ECU) — 4A*15 
Emission control systems - 4B*1 et seq 
Engine in-vehicle repair procedures (4-cylinder) - 2А•1 et seq 
Engine in-vehicle repair procedures (5-cylinder) - 2B*1 et seq 
Engine removal and overhaul procedures - 2C*1 et seq 
mountings - 2А%16 
fault finding - REFe13 
oil — 0°12, 1*6 
oil filter - 1%6 
speed sensor - 4Ae15 
undertray - 11°17 
Exhaust system - 1°10 
gas emissions - 1°16 
Gas Recirculation (EGR) system - 4Ве2 
manifold — 4A*18 


Е 


Facia panel components - 11%19 
Fault finding - REF*12 
automatic transmission - ВЕЕ•16 
braking system - REF*16 
clutch - REFe15 
cooling system - REFe14 
driveshafts - REFe16 
electrical system - 12%2, REF*18 
engine - REFe13 
fuel and exhaust system - REFe14 
manual transmission - REFe15 
suspension and steering - REFe17 
Flywheel - 2A*16 
Flywheel/driveplate - 2Be16 
end oil seal - 2Be14 
Foglights - 1298 
Front brake pads - 1%8 
Front hub bearings - 10%5 
Front lower wishbone - 10%6, 10•7 
Front suspension lower balljoint — 10°10 
Front suspension torsion bar - 10°10 
Front suspension upper balljoint - 10•9 
Front swivel hub - 10*3 
Front upper wishbone - 10*8 
mounting bushes - 10%9 
Fuel and exhaust systems - 4A*1 et seg 
fault finding - REFe14 
filter - 1*7, 1°18 
Fuel gauge sender unit — 4A*6 
Fuel injection pump - 4A*8, 4A*10, 4A*11 
drivebelt - 2Be8 
stop solenoid - 4A*14 


Fuel injection system temperature sensor - 3*6 
Fuel tank - 4А•7 
Fuses and relays - 12*3 


G 


Gearchange linkage - 7Ae2, 7A*3 
Glass - 11*14 

Glovebox - 11*19 

Glow plugs - 5*5 


H 


Handbrake - 9»20 

cables - 9•21 

lever - 9•21 

warning light switch — 9•21 
Headlight - 1298 

beam alignment ~ 1*11, 1298 

levelling motor — 129 
Heater matrix - 3*9 
Heating and ventilation — 3*7 
High-level stop-light — 1298 
Horn - 12*9 
Hub bearings - 10%5, 10%15 
Hydraulic pipes and hoses - 9*4 
Hydraulic tappets - 2A*15, 2B*16 


Idle speed check and adjustment - 1•12 
Ignition switch/steering column lock — 10°19 
Indicators - 12*8 
Injection pump drivebelt — 1*17 
Injectors - 4A*12 
Inlet manifold - 4A*17 
Instrument panel ~ 11°20, 12*9 
Intercooler - 4A*16 
Interior trim – 11°16 
Intermediate shaft – 2C*17 

oil seal - 2А•10 

sprocket - 2Ае8 
Introduction - 0*4 


J 


Jacking and vehicle support - REF*5 
Jump starting - 0*7 


L 


Leakdown test - 2A*5, 2Be5 
Leaks - 0°10, 1*9 
Loudspeakers - 12914 
Lubricants and fluids - 0°17 


REFe22 Index 


Note: References throughout this index аге in the form "Chapter number" • “Page number”. So, for example, 2C*15 refers to page 15 of Chapter 2С. 


M 


Main bearings - 26919 
Manifold absolute pressure sensor - 4A*15 
Manual transmission - 7A*1 et seq 
fault finding - REFe15 
oil - 1°17 
overhaul - 7А•5 
removal and refitting – 7А•4 
Master cylinder - 9919 
Mirrors - 11°15 
MOT test checks - REF*8 


N 


Number plate light - 1298 


O 


Oil filter - 1*6 
Oil pump and pickup - 2A*17, 2Be17 


P 


Piston/connection rod - 2C*14, 2Ce22 
Pollen filter — 1*11 
Power steering fluid - 0°13 
Power steering hydraulic system bleeding - 10922 
Power steering pump - 10%22 
V-belt — 2A*8, 2Be11 
Pre/post-heating system - 5*5 
Preheating system temperature sensor - 3*6 


R 


Radiator - 3*2, 393 
grille - 11°17 

Rear brake pads - 1*8 

Rear brake shoes - 1*8 

Rear coil spring - 10918 

Rear hub bearings - 10•15 

Rear light cluster - 1298 

Rear suspension trailing arm — 10*17 
bushes - 10*18 

Rear wheel cylinder - 9919 

Relays - 12*3 

Reversing light switch — 7A*4 

Ribbed auxiliary belt - 2A*9, 2Be11 

Road test - 1*12 

Routine maintenance and servicing - 1*1 et seq 


S 


Safety First! - 0*5 

Screen washer fluid - 0°14 

Seat belts - 11°18 

Seats - 11917 

Selector cable - 7Ве2 

Service interval display - 198 

Shock absorbers - 1°10, 10911, 1017 
Sliding door - 1198, 1199 


Speedometer drive - 7A*4 
Start of injection valve - 4А%15 
Starter motor – 5*4, 5*5 
Starting and charging systems - 5*1 et seq 
Starting system - 5*4 
Steering - 1*9, 1*12 
column - 10%20 
column lock — 10919 
gear assembly - 10°21 
gear rubber gaiters - 10°22 
wheel - 10918 
Stop-light switch - 9922 
Subframe - 10914 
Sump - 2A*17, 2B*17 
Sunroof ~ 1•18, 11919 
Suspension - 1*9, 1°12 
Suspension and steering — 10*1 et seq 
fault finding - REF*17 
balljoints - 10%9, 10910 
trailing arm – 10%17 
trailing arm bushes - 10918 
Switches - 1293 
Swivel hub - 1093 


+ 


Tailgate - 11°13, 11°14 
Tailgate/rear door wiper motor - 12911 
TDC (Top Dead Centre) - 2А*З, 2Be3 
Thermostat - 3*4 
Timing belt — 1*16, 2A*5, 2Be5, 2Be7 
idler pulley - 2Be10 
tensioner - 2A*7, 2Be10 
Tools and working facilities - НЕР*6 
Torsion bar - 10910 
Towing - 0°10 
Track rod end - 10°23 
Turbocharger - 4А%18 
Tyres - 0°15, 0917 


V 


Vacuum pump - 9924 
Vacuum servo unit — 9°23 
Vehicle identification - REFe3 


W 


Washers - 1°11 
Wheels - 1°10 
alignment and steering angles - 10°23 
changing - 0*8 
speed sensors - 9»25 
Window glass - 11914, 11°15 
Window regulator - 11°15 
Windscreen wiper arms - 12°10 
Windscreen wiper motor and linkage - 12°10 
Windscreen/tailgate/rear door washer system - 12912 
Wiper blades - 0°14 
Wiring diagrams - 12°16 et seq 
Wishbones - 1096, 10%7, 1098 
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Preserving Our Motoring Heritage 


< 

The Model | Duesenberg 
Derham Tourster. 

Only eight of these 
magnificent cars were 
ever built — this is the 
only example to be found 
outside the United States 
of America 


Almost every car you've ever loved, loathed or desired is gathered under one roof at the Haynes Motor 
Museum. Over 300 immaculately presented cars and motorbikes represent every aspect of our motoring 
heritage, from elegant reminders of bygone days, such as the superb Model J Duesenberg to curiosities like the 
bug-eyed BMW Isetta. There are also many old friends and flames. Perhaps you remember the 1959 Ford 
Popular that you did your courting in? The magnificent ‘Red Collection’ is a spectacle of classic sports cars 
including AC, Alfa Romeo, Austin Healey, Ferrari, Lamborghini, Maserati, MG, Riley, Porsche and Triumph. 


A Perfect Day Out 


Each and every vehicle at the Haynes Motor Museum has played its part in the history and culture of 
Motoring. Today, they make a wonderful spectacle and a great day out for all the family. Bring the kids, bring 
Mum and Dad, but above all bring your camera to capture those golden memories for ever. You will also find 

an impressive array of motoring memorabilia, a comfortable 70 seat video cinema and one of the most 

extensive transport book shops in Britain. The Pit Stop Cafe serves everything from a cup of tea to 
wholesome, home-made meals or, if you prefer, you can enjoy the large picnic area nestled in the beautiful 
rural surroundings of Somerset. 


< 

Graham Hill’s Lola 
Cosworth Formula-1 
car next to a 1934 
Riley Sports. 


John Haynes O.B.E., 
Founder and 
Chairman of the 
museum at the wheel 
of a Haynes Light 12. 


A303 ANDOVER, 


TAUNTON 


The Museum is situated on the A359 Yeovil to Frome road at Sparkford, just off the A303 in Somerset. It is about 40 miles south of Bristol, and 
25 minutes drive from the М5 intersection at Taunton 
Open 9.30am - 5.30pm (10.00am - 4.00pm Winter) 7 days a week, except Christmas Day, Boxing Day and New Years Day 
Special rates available for schools, coach parties and outings Charitable Trust No. 292048 


ISBN 978 0 85733 7115 
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VW Transporter “Т4” variants with front-mounted diesel engines and 


front-wheel-drive 
Diesel: 1.9 litre (1896cc) 4-cyl and 2.4 litre (2370сс) & = 

2.5 litre (2461сс) 5-cyl 
Does NOT cover petrol engined models, all-wheel-drive ‘Syncro’ models, 
interior features specific to Westfalia, Caravelle or Multivan, or specialist 
bodywork/camper conversions 
Does NOT cover Transporter 'T5' range introduced July 2003 


UPC CODE 


6 | 01218 


3 


ABCDEFG 


ШОШО ОШООО 


B 65 "d ©з ©з з ©з ЕЗ"? В 5 о ч е кєк і Б о с 


ud id 


C -—- 
е 
° S 
ая 
рь. 


